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Atcombinant acouirtd immuna oafto^ocy syndrom* (AIDS) viral anvotopt protstn and mathod of tasting for AJOS 



Ths invention raiatti to i proton, dtsignstad 
•nv AlOS, «**ch tt tha viral anvstop* protain of ths 
atidogtt agtrtt for acoursd immuna dsftoancy 
syndroms, tht axorsssion vtctor which aocodss 
•nv AJOS. tf* production of anv AiOS ua*g raconv 
tenant ONA tachnotogy and t mtthod tor d ss tc b ng 
tht pirtaanct of AJOS antiboditt in human blood. 

Backg r ound of tha tovtnbon 

From 1961 10 data. hM btsn mors tfw 
wght thousand (9.000) pace* diagnoatd u hawing 
accMrsd anmuns dsflcisncy tyndramt (AIOS) * 
[N.Y. TWnss, A-n January 11. 19961. AIOS hat 
b#an cfujrscssrusd by ths onast of as *ars op* 
portursssc tftfajcttona sscondsry io an sflsct on ths 
body's immuna tytstm [GcttssP. M.S. at at, 
•Ptvjurnocyass Cant* PrwAsrmt and Mucosal 
Gar****** m prsvtoutty hatahy homos sx usl man: 
iodanca of a mm acojurad caiuiar inv 
munodaAoancy". N. Eng. J. Mad. 309. 1429-1431 - 
(1991)). Tht jinn hat bssn found in malt 
homcssjauaJa, paajsnti rscsrving Wood product!* a> 
uawanoua drug adUh.U. and aidhridutit ongnssng 
from HaM and CM AJhca (Plot. P. at at, 
acqjuwso snmunossncwnty synoTurna ai a nw 
aroatxual pnciaainn in ZMf*. Linett 11. 96-99 • 
(1994)). Tht causa** apart wss suapactad to bt 
of viral origan at tfw> ap^amiofogi c aJ pstasm ol 
AIOS waa co n a l ai a n t mth t tranamisiaWa diaa ta a. 
ai latat thrss (3) mtoviruaaa hM btan tsoajtad 
from oiturad T-csst of ssvsraj pattsnrj mm AM 
or from wMsa blood oats of psrsons at nasi lor tfsj 

oaf* ^ mm at 
ssotogfcsf ma* In AOS. Thai virus mm tabtatad 
wonv s psaani wwji lyn^nsusnupasn/ m 
tf* norm (Monagrtfor. L at at, 'A Maw Human T- 
rymphoanopJc ftsjovirus: chayscssrtzstjon and posst* 
bit rosa in tymphsPsnopsmy and acojuirsd aiimunt 
dtfldsncy syndfomss* In Human T^3a9 
LsuwsmiaAympttoms Virus. AC. Qstfo. M. Esssx 
and L Gross, so*. (CM Spring Harbor, KYj Cold 
Spring Harbor Laboratory) pp. 393-370). Otisr hu» 
man fttonauttt. apscsVsty two aubgroupa of ths 
human T«csi laia^iiit^)fiiMMiit^|fiiiph<)tiapir 
virus, typaa l and ■ hat btan taotaad fHTLV t 
Pojoax 6 J. tf at. *Otuc9on and toosslon of typo 
C mtjowus ptrsdat from frssh and cuMuftd (ytv 
phoeyitt of t ottttnt mm cutanaout T<ai hmv 
phomt'. "HAS (USA) 77. 7419*7419 (1999k HT1V» 
9t Pooovie. ai at at. *Oa*adlon. taoaaion and 
oontnuoua production of cyiopaffMC raarowutat • 



(HTLV-ltf) from oatitnts with AIOS and ora-AJOS*. 
Scttnct 224. 497*500 (1964)}. SbW anomar virus, 
tht AJOS-aaaoottad rairovtrus (ARV), «ru pro- 
pottd u mt cauattivt aotm (Lavy, j.a. at ai.. 

s 'taoiabon of hm^phocytopafhic ratfovirusta from 
San Franbaco pttants with AiOS". Scttnct 229. 
940-942 (1964)). 1091 tht HTIV-4N and AAV rt«D» 
virutat diapujy b staogi cl and aaro^pidtmtoiogcal 
proptrtit t S imila r It LAV [Uvy JX at at. supn. 

ie Popov< M. at at. supra). As sttn from tht abnvt. 
"at ttaat tfvtt (3) i%«ovirutat havt btan pottutatad 
at tm atctogic agant of AIOS: LAV; ARV: and. 
HTLV aubtyptt I and 91 

LAV. HTLV m and AflV-t ganomtt havt btan 

rs mosacuavty etonad [SchOpbach. X at at, 
*Strotop^ ca l anaryart of a subgroup of human T* 
tymphosropjc rtsroMruatt (HTVV*I9) ataooatad wrth 
ACS". Sdtnct 224, 9OM0S (1964); Alton. M. at 
at, "tlofacutar Cloning of hrmpfujdanopttry •atto* 

so oasad virua*. Naturt 3iZ 797-790 (1994)1 Tht 
compJatt rtudaotdt stojuanca of tht provirai 
gonomt of LAV. AAV and HTIV ft has btan datar- 
minad rRaanar L at at. "Comoiaaa nudaobdt sa» 
qutnet of tht ACS virus. HTLV sT. Naurt 313. 

n 277-294 (1999): Ssnchsi Paacador. ft. at ai.. 
"Nucsaoidt atquanct and aaprtasion of an ACS* 
■■■nciasid rtlrowus (AAV-2) - . Sdanos 227. 494- 
49S (1999): WaavHobson. S. at at, "Nudaodda 
aoquonct of tht ACS virua, LAV. Cat 40. 9-17 • 

» (1996)1 

Ont rtston tor ths dMcuKy in dttarrrurvng tfit 
tiosoglc sgom of ACS was duo to tfw rtactMtyof 

VvwJl rtsvwss ragtns wwti aarum Wnpw nwn 

ACS passnts. •or aatmpH. aarum sampsaa from 

as ACS pttftnta htvt btan shown lo rtsct mm arsV 
gtns of HTLV I and HTLV ft (HTLV-fc Easts. M. at 
at. 'AnSbodlat to Ct9 M a m bi a nt Antgsna Aaao- 
ciatad wish Human T-Ctfl Lsufesmia Virus in Ps* 
ssno «4tfi ACS*. Sdsnos 293. 9Ss>992 (1993): 

m HTLV** Samgadrairan. M.a at at. "Anwbodsas 
Assctfvg Wth Human T«tymphosjopc ftssovirusss 
(HTLV-9T) in tht Strum of Passnta WHh Aids*. 
Scsanos 224. 300-609 (1994)). £nvtiopt gant pro- 
ducts of HTLV usiiMMjaasaU a nt^srs cH is s cross- 

4t rsscsvt with anttboolta in aars from adu9 T^sll 
isufcsmis psssnts Puyossm\ T. at at, " En vtsapo 
proaaina of human T<«S Isuwamui virus: E*>rtt- 
aton in EschsricMa eel and its sppicason to s«jo> 
its of arw gant tarcsom". PHAS (USA) 91 . 9tt» 

at 9209 (1994)1. AdUt T^OS i ***** ( ATL) om sr 

(ACS) in wm HTUM esusss T<si msignancias, 
tm is unosrsMssd grMti of T<sC to ACS ratw 
than cstf groartfi ffwrt is csf dsstft In (act tfst 
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cytooothic eharactonsbc o* HTLV lit «u cnticai to 
determining ufematoty me jpaoftc retroviral ongm 
of tho disoaso. Thus the etiotcgic *g*ot of AIDS 
was isolated Oy um of immortaJiied human neo- 
plastic T c*M lines (HT) infected mm the cytopath* 
retrovirus cnaractensttc of AlOS. isolated from AJOS 
afflicted oa&ents. Sercoo>dernioiogjcaJ assays using 
this virus s howed a complete correlation ootwso n 
AJOS and tho presence of *n&ood*e* to HTLV III 
antgsna [Sarngadharan, M.G. et al.. supra; 
SchGpoach, J. #t aJ.. supra), m addition, nearly 
85% of patents with tymprujdonopaihy syndrom* 
and t significant proportion of asymptomatic ho* 
mosexual man in AJOS andarmc areas wans also 
found to carry drcutaung ^ntibodios 10 HTLV II). 
Taken together, all these data indicate HTLV lit to 
bo tho ateiooK agont for AJOS. 

Una the successful cuituring of AlOS virus 
using H«9 coS Ins {POT appecebon, pubi c abon no. 
WO SM4997) tho snv AlOS protom of tho AlOS 
virus had not boon isolated, cnaracterued or syn* 
thosUod. This in major pa* is duo to to fact that 
tho virus is cytopatfsc and thus isotation of tho 
virus was not peso**) [Popovic M. et al. supra). 
Ones tho human T<ol lino rosiotant to tho 
cysjpavvc enacts or mo virus was wcovorso, a 
molecular ciono of omviro J DMA could bo achieved. 

■ p W^ M MMSOOJV VS^SO^V teW p*™t*>»esej» OSrV fe^S'WBvas* SjSWjT WS* *^BFT^BWa»ti 

Tho nood tor a ssnsrbvo snd rapid meshed tor 
tho disgnosts of AJOS in human blood and its 
p rovonoon by vaccination is vary groat Vlrtuaay al 
tho assay s/lsots presently availobto aro fraught with 
errors. In (act tho Center tor Oiaooso Conool * 
(COO nao indicated thai presently a n a i ia tia tosts 
bo uaod ar^eJv tor aeroonina units d blood tar 
antibody to HTLV at Tho COC wont further by 
stating thai tho prosondy avertable BJSA lasts can 
not bo uaod tar general sereemng of high ns* 
pupui a wo n a or as a dognosfle tost tor AJOS • 
[Federal Wsglattr 50(4*1 9909, Match 12. 1999). 
Tho arm novo boon frocod to tho tenure to uao a 
specstc andganlc prasswi of aio eootoga* agent tor 
AiOsX Tho prowtouaty uaod protsjns woro derived 
from a vvsJ tysate. Since the hftate is mada from 
human coos infoctsd with tho virus, i* tha coos 
usod to grow tf» virus, tho fysate "* contain 
human pi c ass ia as woi ao viral p rottt n o. Thus 
propar aUo fi of a puro antigen of viral p iotsi n is vory 
dmVulL Tho antigen uaod producod both fatoo 
posf&Ve and falsa nogatfvo reeufts [8u*anaky. 3„ 
"AlOS Scnjsning, False Tost Beauts Woo 
Oouota'. Nature 312. 583(1964)). Tho ewors caus- 
od by tho uso of such lysato protain s / p optido s can 
ov vwuwu oy uamg a cornpoai son lor mrmng 



AlOS antibodias which is substantially froa of trie 
non-AiOS specific proteins. Compositions that art 
suostantiaiiy pura AlOS envelope protom can oo 
usee as antigens. 

5 Tha AlOS envelope protam of tho instant inven- 

tion has boon astabtisnod to havo consorvad ao«- 
topas which pormit its uso to scraon for. diagnose 
and/or prevent by vaco nation tho infection by AlOS 
vtrus. Tho instant invontion Demonstrate* that mo 

'0 envotopo protoin with its conserved epitopes in- 
cludes all tho variants which havo boon claimed as 
tho solo sttfrtngic agant 

Tho a n xalopa AJOS protoin of tho prosont in- 
vontion may bo producod by convonoonaMy known 

t% mothods. Tho p mr o i aai by which tho novol pro> 
tam may bo producod can bo dividod tnto throo 
groups: (1) chemcoJ synthos is; (2) proporatton of a 
gone proparod by chomical synthosis which is *v 
sortod into a host and a protoin is producod by tho 

ao host and (3) a cc^oaponding gono obtainod 
btow)chnicatty is insorta* ~o a host and a protoin 
is pro d ucod by tho host. 

Uk — — — ajm|AuuA£ka^ mM •tela L^u^^Mft&A 

m one emuuuMiiem or ows invonoon, rocom* 
bmant ONA tachniouos aro utUUod by which snv 

2S AlOS ONA from a natural sourco is Moducod into 
a col to producs tho snv AlOS pfOesiri One moov 
od of octaining ONA which oncodos snv AlOS is to 
road tfw gonooc coda in rovorso and synthosuo an 
owgooraeoxynucwooos wracn snousa aticooa ino 

x snv AlOS amino abd soquonco. As tho onv p r otoin 
has not boon Hoi ate d or charsctartaod this ap- 
proach cannot bo pursuod. 

Alternatively gono oxpros&on can bo obtainod 
using recombinant ONA wxhnoto g y if ONA csotstad 

M from natural sourcos is usod iruasod of symhsoc 
ONA. 

Summary of tho Invention 

4S This tfivontion is olroctad to tho onginoohng of 
HTLV m snv gono into surtabis s ap ro sa ton voctors: 
transtormabon of hoot organisms with such sxprso* 
sion voctors* and production of onvotopo AlOS pro* 
tain (snv AlOS) by cunuro of such ttirwJormod 

4S coas. Another aspoct of s^a prosont invontion ro> 
lasso to tho tsolabon and uso of tho n ssul bng ro* 
combinant anv AlOS protoin. 

Anothor aspoct of tho prosont invontion is tho 
aansocaoon ano ootarrninaDon or mo pi uveal wna 

so soQuanco. Mora spocHlcoVy. this aspoct of tho in* 
vonoon reiasos io oossrrntnanon ano companion or 

Moroviral nuclaoioo aoouonco of tho onvotooo 
pev w v wj wjp f Pfawafewa^awawapws? e^*asww****e/ v* w^ta* w#«iTW^ror^ 

gonos of tho pufportod sbotogic agont of AlOS i.e. 
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>ymph«tonopcmy*u»oci*»d virus (1>V). ai0S-m- 
sooatod retrovirus (AflV) sod tho human T-caii 
ieu*amiay1ympnoma/iymp/>oiroo*c virus typ# ill • 
(HTLV III). 

A further aspect of this invention raiatss to a s 
diagnostic motnod for totting human wood tor tho 
prosenca of antibodies to tho •nv AI0S protsm. 
This aspect ol tho invention overcomes tho prod- 
»ems ol an previously used blood toots for AJOS. 
One of mo prooJoms is tho use ol co mpo si tio ns to »o 
tSnd AIOS antibody which contain protoins or pop- 
bdos which wore not derived sotty from tho AIOS 
seotogic agont A com p os i tion using homogeneous 
•nvetope AJ08 protam ol this invention overcomes 
tho nonspooftcfy ol tho prior testa or assays* Yet is 
another aspect of this invention is a diagnostic 
method tor detecting anoVor oaearrTureng tho proa* 
once ol the antigan in human blood. 

Anoshor aspoct of this invention is to use tho 
any AIOS proteins ol tho instant invention as arrb- jo 
oons surtabta lor orovidina protective immumtv 
against AIOS whan incorporated into a vaccine. 

flf|Ai ftAAAMAAtjU *tA»A ^ — — 

onvr uescnpeon or bio urswmgs 



fig. i. The nudaotfdo sequence ol tho en- 
voKjpo gone or ine n i w vho provirai gonorne 

(HXeVS). 

30 

fiQ. 2* Compa ris on of tho amino add se- 
quence of tho onv protset of tho five pur* 
Dorsad otiotoaie aoants of AOS. Amino add 
soQuencas aro afegnod to give masbmum ho* 
moaogy. at 

fig. X Conetrudton of the pgV/onv44 640 
npi'iiiiuii pttamids. Tho upper art panel 
shows e alrnpasod rostrtction the map of tho 
X19 *> bofwOftoJ segment of the HTW* « 
gonomo which cut se a is tfio onv oodtng re» 
gton {croaa-hatchod arrow). Tho right panel 

of tie pCV-vrf ptiamio^T^ooe^ 
region rapreoonts tho synthase rtbooomo 4S 
bMng sita soquonces upstream of the ATQ 
wttitton codon (ovortinod). See Example 2 
tor a ofeejaad dsocription of tho onv expres- 
sion piaamtd constructions. 

so 

fig. 4. Wistsrn wot artarys* of onv codod 
andgsna p ro du ce d in t cot\ Total becstriai 
proteins wore roaotvod by SOS-PAOE 

onv oneodod protams were dttt ct td by ss 
reading with human sera aa doocribod si 



Brampio 5: a) negauvt control, calls contain- 
ing pJCt-630 (p2iT) mducod at 42 # C tor 2 
nours: D) untnducsd control, calls containing 
p£V3/onv44-640 maintained at 30'C; c) 
pEVaenv44-640: d) p£Vi/onv4^640: and o) 
peV3/onv20»^40 »nducad at 42 «C for 2 
hours. 

fig. 1 Re co gniti o n of bactorieily synthesized 
HTUMB onv gone products by antibodies tn 
AIOS palont torn. Bactonal lysatos contain- 
ing recombinant env protoins wort subjected 
to Western wot tnaiysis as doscnoed m 
Exempts S. MMdueJ stnps wero then in- 
cubattd with a iCWWoid dilution of individual 
to/a f oaowo d by treatment with '*wabeied 
protain A. (upper part) Serum sampios were 
from the foiowing donors: (tane 1) normal 
healthy donor (tanas MS) AIOS patient sera 
coaecttd from tho Wost Coast of the USA. - 
(Lower part) Serum sampiao wore taken from 
tho toSowmg donors: (tane 1) donor tound to 
be HTLV*i<*) by Baa uamg olsruptsd 
virus: (lanea 4. 5. n and IS) healthy, normal 
donors; (lanea 2, 3, 1 8, 10\ 12. 13. 14. 16. 
17 and IS) AIDS patient sera from the East 
Coast of the USA. 

fig. 6X The amino add sequence of tho 
AIOS s m ssopo p r otain. 

Pig. 68. The amino add distribution of tho 
AIOS anvotopo protasi. 

fig. 7. Construction of tho sxpresa^on vector 
pAC2L The Sreno-Oaftgarno sequence (SO) 
is oversnoo ana aw axaeon or tne tyrxneoc 
noooome owxang srat seojuenco *i tne ptaa* 
mid is fapreeantad by the toed black sag- 
rnent i no peajmsj oonsena tne anont aa* 
quanco of p6R322 and thus confers resia* 
tanco to bom ampiottn (amp^) and 
teeacycane rjar> 

fig. S. Construction of the pSV-vrf vectors. 
• no tynoieoc oauju fi u o QCQQot tor aacn ptas* 
mid which were p l a ce d downstream of the 
SO soquonco in pftC23 are shown with the 
■Qcsoons ot W9 resvicaon onxyme ooavago 
sdaa> The ATQ inrttabon codon is ovarii nod* 
and the paioamont of the addrttonei A»r base 
pairs is o^stgnsatd by tho rectangio. The 
paatmida oonfer resistance to ampioi&n only. 
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Oetailed O oecripto ti of the invention 

In the description the following items u% em- 
ployed: 

Nucleotide : A monomenc unit of ONA consist- 
tng of a sugar mo»ery (pentose), a pnosoftste, and 
*ther a punne or pynmidine Das* (nitrogenous 
heterocyclic). The base is linked to the sugar moi- 
ety vie the grycosidic carton (V carbon of the 
pjtntoee). That comemation of a baaa and a sugar 
it caned, a nucleoside. Each nucleotide is char- 
acterized by its base. The four ONA bases are 
adenine (*A # ), guanine (*Q*). cytosme <"C # ) and 
thymine (T*). 

QH£ Sequence : A linear array of nucleotides 

MyykA«te^ AAA. tA et&A fek.^ — — — ^ Ai * ^ ■ 

axmecsso one to me otner oy pnoepnootostor 

lyyyii k*eMUA ma aaa* tit aaaWaaa aJ * a? * A 

oonos oetweon me * ana 9 carbons of aojacont 

SfidQQ A ONA sequence of three nucleotides 
(a triplet) which encodes through mRNA an ammo 
aod. a mmaiatton start signal or a translation tor* 
minaoon sign*. For example, the nucleotide triplets 
TTA. TTa Cir, CTC. CTA and CTG encode lor 
the amino acid toudne Clou*). TAG* TAA and 
TGA are translation slop signals and ATQ m a 
transtaiton start signal 

SxstwQB Qtus* 1 ™t 9/oupmg or cooons ounng 
tr e n aietton of mRNA into amino add sequencee. 
CXmng tr antiaton the proper reading frame must 
be maintained. For example, the seouence 
GCTGGTTGTAAG may be mandated in three read- 
ing frames or phases, each of which aflorda a 
different amino acid seouence* 

aaflailQI^-Aia^fy^ys-Cya 

0 £X3 fill Sit ■ Uu> Ve> Val 

aBmAWBtMajtajSAt^ek* a PaaOw aaiu a4 &Am^AA aa*aW aaa_ 

QBDa^baV * ■near array or ammo aoos con* * 
»w«b« v me omer oy pepooa oonox Detween 
me e^emino and carboxy groups of adjacent ammo 

Qmam antra ONA of a eei or e virus. It 
"Cfcidee fit* Ml *• epidural genee coding tor 
tne p otyptpudo t of the subetance. at wat as oper- 
ttor, promoter and rtboeome binding and inter- 
action tac^jorcot* mdudmg aequencee audi as the 
Srsne-OeJgarno sequencee. 

StariatQas* ' A ONA sequence which en- 
codee through eta tempujia or mo te enger ANA 
CmRNA*) a eaquence of amino adde cftaractens- 
tic of a sped*: polypeptide. 

TrmcA*wv The proces s of producing mRNA 
from a structural gene. 



Translation: The process of producing a poiy- 
peptioe from mRNA. 

Expression : The process undergone Dy * ^ruc- 
turai gene to produce 1 polypeptide, it s a com- 
5 bmaoon of transcnption and translation. 

Piasmtd ; A orcutar double-stranded ONA mol- 
ecule that is not a part of the main chromosome of 
an organism containing genes that convey resis- 
tance to specific antibiotics. When me ptasmtd <s 
'0 placed wJfan a unicellular organism, the character* 
tsttee of mat organism may be changed or trans- 
formed as a reeut of the ONA of the plasm*. For 
example, a pettmid carrying the gene for 
tetracycline r es i s tan ce (Ter*) transforms a cell pre- 
rt viouefy strtsrtve to tetracycline into one which is. 
reetstant to rt A cea transformed by a piasmid is 
caied a "transtormant". 

Qgnjoa ymgt : a ptatmid. phage ONA or 
other ONA sequence* which are aM to replicate m 
jo a host ce«. which are characterized by one or a 
tmai wnbm of endonudease re co gnition srtes at 
which such ONA seouences mey be cut in a deter- 
rninaMe faahton without attendant toaeof an essen- 
tial biological function of the ONA. 04., replication, 
a production of coat proteins or lose of promoter or 
bmdmg sriet, and which contain a marker suitable 
for ute m the identifi cati on of m mt toimod ceHs. 
e^, tetracycline remittance or ampidiim ree ts tarce. 
A donmg vehide it often called a vector. 
» QkeAtT P*ocees of obtaining a population 
of crgsrtams or ONA sequences derived from one 
such organism or sequence by asexual reproduc- 
tion* 

Weeomhinent Qfj^ Mojej^jf or Hybrid ONA: A 

* molecule consisting of segments of ONA from drf- 
ferent gerwmee which have been jc«^ and-t>end 
outexte of Svmg cote and have the capacity to 
infect some host oat and be maintained merem. 
The nomeAdobjre used 10 define the peptides 

40 or proteins is that ueed in accordance wrmconven- 
ttonai represe nta tion such that the amino group at 
the NHtrmmut appears to the left and the carboxyl 
group at me Citrmin u e to the right By natural 
amino add it meant one of the amino adds conv 

4S monfy occurring in natural proteins comprising Gry. 
Ala. Val Leu it. Ser, Thr. Lyt. Arg. Asp. Atn, QMl 
GK Cyt, Mat Pne, Tyr. Pro. Trp and His. By Nit 
it meant noneudne, and by Nva it meant nor* 
vttne. Where L and 0 tormt art potttblt* it is the 

to L*form of me amino add mat it represented unless 
uvw^nee exivwasty irxxcastu* vi eooroon. amino 
tddt htwo been deetjnttsd by sptcrftc letters of 
the ttohabet audi tnac A«AJarwie; 6»Aspartc 
Add or Aaptregme; C'Cytttint: 0*Atpar*c Add; 

m C«GMamic Adtt MPNnytaianirw; QeGtydne; 
Hewtidmac l«Mtudne; K-Lytme; l«Ltudno; 
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M • Methionine: N ■ Asoaragine: P • Proline; 
0 ■ Glutarrtine: R * A/ginine, S * Senna: 
T ■ Thfaomnt; V « Vaime; W ■ Tryptophan; 
Y * Tyrosine; Z • Giutamine or Glutamic Acid. 

In accordance wtth ma present invention, me $ 
seerch for me envelope protatn of the euotogic 
agent for acquired immuna deficiency syndrome 
(AJOS) has lad to tha isolation and sequencing of 
tna prowaJ gene of tha AJOS virus, it has now 
baa* discovered, for what is believed to be tha first to 
time thai the postulated ebotogic agents of AJOS. 
rymphedonopetty-eseocietod virus (LAV). AlOS*as- 
aoaated retrovirus (ARV) and human T-ceH 
»eulcemia/h^T*phorfu*h^ virus <MTLV III) 

are m fact variants of the same virus. For purposes t$ 
of this invention, in the sp ecifi ca tion and claims the 
virus causing AJOS win be referred to herein as 
AJOS virus. AJOS virus will be u nder s tood to in- 
clude the variants when have been postulated as 
me causative agents of AJOS. namery LAV. AAV jo 
end MTLV «. The envelope protein of the AJOS 
vvus (env AJOS) is a 97.200 detton protain with 32 
potential N-grycoeytabon sitae. Nucleotide se- 
quence anaryea of the AJOS e n velope gene of the 
putative ebotogic agents of AJOS dsmonstrstes that » 
afl the vvuses ere vehents of the seme virus. That 
means that there is sppronmettry 1 to 20% drver* 
gonco or variation from the sequence of the arv 
vetope gene of MTLV m end the sequences of the 
envelope genes of the other wuees LAV and AAV- » 
2. The amino add sequence of the env AOS is set 
todh in figure S(a). The amino odd attribution is * 
set forth in Figure 6(b). 

The nuc l eotide sequence of the envelope gene 
is shown in figure i. The provireJ ONA s equen ce , n 
using methods known to one of oroJnory sMti in the 
art such se the chewecej degre da tion method of 
Mown and Gfeert of tie Mid sequencing syetem 
of Meseing which ie a mottitication of the ddooary 
nucleotide chain ewminetion method of : Sanger. 49 
waa O/wrfxao ej oeeenTwre tie ma mm m or wwv rw* 
gion ootJng lor the envelope prowtn. The location 
of an open rejarJng frame, le. a long seetch of 
Upset codons not interrupted by a vansistioneJ stop 
codon, tor the envelope gene wee dowaminod. The m 
open roasting frame cooing tor the env gene is 003 
amino edde and contained an ATQ codon at the 
SMjrjth position from the 0* end of the reeding 
frame. The ATQ codon is known to be a unrveretJ 

The integrated provireJ genome of HTLVHN wee 
doned from the genomic ONA of H0 cella tweeted 
with HTLV-el [Shaw, OM. et eU *Moleeular cher* 
a catr tto tion of Human T-cei leukemia • 
(rymphotiopje) wue type el in the acquired im» at 
mune deticiency syndrome*. Science 220t 1106* 



It 71 ft 984)]. Since the MTLV-UI dtcwus *• 
found to lack XbaJ restriction sites, i genomic 
library was constructed by using Xbai digest* 
H9/HTIV-4H ONA. There era sever* matnods aval 
able to one of ordinary stall m the art tor screening 
the bactenaJ clones comaintng me AlOS env oro- 
tem cONA. Theee include, for example. RNA setae 
Don rtybndttation. ditferarmeJ hybndoaaon mm i 
synoieoc prune or scrwerwig pot ciones msi pn> 
due* the oeetred protein by immunological or bio- 
logical assay*. From the genomic library, colonies 
of cells ttttettr m o d with ONA that contains me 
MTLV m s e qu en c e s were selected by hyondizaoon 
screening of the Ibrary with MTLV ill cONA. The 
ONA inoort of the hybnduabovpositive clone. 
HX84. was exdeed from the piasmid ONA and 

The predicted product of the env gene shares 
many foaturoo in common with the envelops gene 
produ ct s of other njeovvueso* Thus* a hydrophobic 
region is seen in the mtddhi of the protein (ammo 
adds S10-0S4) which indudoe a pro cessi ng site for 

Cleavage or uwj precursor proeswi mo emenor 

- ^ k^^^ A^tMMktt u^aJaM AljMai^HAh* M^tt kfliu 

ano o^rwrnevnunewi pnnavw* sinwjiy, me arnmo 
terminei end contains a short stretch of h ydropno* 
.btc amino edda (amino adds 17*37) which con* 
stnutee a potential signal sequence. The HTlv-m 
envelope precursor drflere from the other retroviral 
envelope protawi precursors in that it contsjns an 
additional stretch of 100 emino adds at the car* 
boxy terminus* 

Polymorphism wrtfsn tfte Envelope Region of AlOS 
Virus 

me raceni puuacauuit or me nucwoeoe se* 
quencea of LAV. AHV*2«td MTLV-aj [Aamer. U et 
al^ supra: Sanchea Peecadon, FL. et at. supra: 
Wairv^tobeoa S^ et at. supra] slows a detailed 
oomporison of theee various isolates obtained from 
AlOS patents from dtiterent parts of the world. 
MTLV-eJ donee were Mated from AlOS patient 
lymphocytee obtained from the east coast of the 
United State* while LAV wee itoland from a 
French man and ARV was isolated from a patient in 
Ceirlornia. A comperleon of the sequence data con- 
firms the eerier observ a tio ns made using restric- 
tion eroyme site anefyeia which showed appro»- 
matefy 10% variation. The preeent analysis shows 
that the various laotatss show the greetest amount 
of co neerv a tton In the gag and pd regions while 
the moat drvergance occurs in the env region. A 

tTr^umS. ttbft respect to the envelope gene. 
MTLV-el and LAV are more doedy related to each 
otter tem the AAV done, Approxtnattfy i .0% 
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divarganca was ofeMrvtd Dafwaan tha MTIV-III • 
(HXS-3) and LAV saquanca. Among m# HUV sa- 
quancat, Iht divarganca wti aoout 1.6%. How- 
avar. appro»mata<y 1 7% divarganca was 0CS«*v#<J 
batwaan HTLV-HI and AflV-2 and this was mora 
pronouncad m tha axtracaUuiar ragton of tna an* 
vatopa gana product (Rgura 2). This r*gh rata or 
oivarganca could ba dua to tha gaograpmcai toca- 
tion from whara tfta two itdatas wara danvad or 
jha tima of isolation of mat* vanants. AKV-2 was 
taotatad from tha wast coast of tha Umtad Stataa 
mora raoantly. Tha MTLV^H isoiatas tar which tha 
nudaotida saquancas hava baan datarmina d wort 
all obtamad from tha aast coast of tha Umtad 
Stataa a yaar aar^r. LAV was ootsmad from a 
Franc* pattsnt who appaars lo hava aeqiarad tha 
vaua in Now York about tha samo ptriod. Tha 
obaarvad a harto cat * tha aaguanca probatory ra- 
flact divargant avoJuton of sfraina saparsiad in 
tima Of qaography or both. Whhm tha anv ragwn. 
tho right** wvaJ of divargan ca it in tha axvsca»» 
Mar portion of tht protam. 

expraaawn Vaoor 

A wida vahaty of hotvctoning vahida ©ombina* 
bona may ba ampioyad in donmg fsa douttta* 
sfrandad ONA. For axamp*. utst* domng va- 
hidaa may conatat of aagmants of ch iomoaomti 
nonchromoaomaJ and synthabc ONA saquancat, 
such at various known bactanai ps tam id i . a.g. 
piaarmdt from E col such at pM322. phaga 
ONA. and vadors danvad from combinations of 
ptaamidt and phaga ONAa ouch at piaamidt which 
hava baan modmad lo ampioy phaga ONAordhar 

UaafU hoata may induda irii uuo T ga rtiam a . manv 
maian cat*, plant oa* and ma ft*. Among itham 
iiaucMiapanJama and mtffimaian oatt art prtatt* 
abry ampfoyad. At prattrabs* mcroorgtritrns, 
thara may ba mantonad yaatt and batfaha such 
at feeharlcfta col BaetUa tub**. BacMua 
naajot^annophMm and Actinornycaa Tha abova- 
manaonad vadors and hoatt may alao ba am- 
pioyad tor ma production of a proatti from a gana 
obcttnad b totogj cj iy as in ma instant invantion. Of 
oourta* not at noavvacsor oomttnasont may m 
squat? attest* Tha partcUtr m i cti on of 
noavcstrang varscsa comomaaon may oa maoa vy 
thoaa of aba m ma an tHar dua corwjo^rabon of 
tha prmcipiaa tat form without dapartmg from tha 
t mpa of Ma invantion, 

Fwftarmorat waftin aach apacMc dotting va* 
Nest, vtrtout taaa may ba niictoJ tor toaarton of 
tha doubfcs atrandad ONA. Thaaa aasa tra uauaty 
daatgntttd by 9ta raaaxtton andonuetaata which 



cuts tham. For ti*mo*a. m D8R322 tha Ecofli sit 
<s tocatad )ust outs>oa ma gana coding for imo^o 
im rasisttnca. Various sites hava oaan amoioy* 
dy otnars m mair racomo*n*nt synff»acc scnamas 

s Savarai sitas ara wall racogni2ad by most of s* 
m tha art. it >s. of coursa. to oa undar stood mat . 
cJontng vahicia usaful m this invantion naad no 
hava a rast n ctio n andonuciaaaa »ta for msartion o 
tha choaan ONA rragmant mstaad. tha vthicii 

'0 could ba joinad to tha fragmant by «namativ« 
maana. 

Tha vaoaar or cloning vahicia and <n parttcuiat 
tha ata choaan tharam for anacnmarti of a satactac 
ONA fr a gmant to form a racombinant ONA mol- 
ts acuta it d tia r minad by a vanaty of factors, a.g. 
numbar of snaa su aca p ti bla to a particular rastnc* 
Don amyma* sun of tha protain to ba txprassad. 
suscapbbittty of tha daairad protam to protaoiytic 
• dagradabon by host cai anzymas, cornamintBon of 
so tha p/ottwi to ba axpraatad by host cai procaint 
dlfflcutt to ramova during purification. • ip sa ton 
characsansbcs. such as tha loc ati on of start and 
— ******** raatttva to tha nacior saouaocai. and 

ajvaptjp VWw* *W "w^asajTw m^m ▼^r^p^p* fW4fw | 'vWfi w» 

othar factors racognuad by thoaa of skit in tha an 
St Tha croca of a vacsor and an inaaraon srta for a 
frarticuar gana it omwrminad by a baianca of thasa 
factors, not afl aaiactiona baing aquatfy affbctiva for . 
agivancaaa. 

Tnan) ara aavaraj Known matnoos ot mtarong 
jo ONA saojuancaa into cloning vahictat to form ra» 
co mbinant ONA moajcutaa which ara aquaty usaful 
in that invantion. Thaaa induda. for axampit. ovact 
Bgation, s y n apti c ftnkars, aBonuciastt and 
polymaraaa wwad rapair raactiona teaowad by **ga- 
u tioa or axttnann of tha ONA strand with ONA 
porymsfaaa and an appropnatt singsa atrandad 
Dvnpajpa sgaowao oy ■gaaon. 

t should, of couraa, ba uftdarttood that tha 
nucstotida saquancat of tha ONA fragmant inaart- 
ao ad at tha iilictsd arts of tha cloning vahicia may 
inciuda nucsaotidaa which ara not part of tha actual 
stncsurai gana ftor tha daairad porypaptida/prota»n 
or may induda only a tragmant of tha oompiata 
saucsurtl gana ior tha otsirsd protain. t is only 
4S raquirad that whttavar ONA saquanca ta inaartad. a 
uajisformad hoat wit produca a protaavpaptida 
having an iriwin m ologi caj activity lo tha AIOS anv 
protain or fiat ma ONA aaquanea itaatf it of uaa at 
t hybriolatton pioba ta astsct donas which con- 
st tarn ONA aaquanoaa uaaful in tha production of 
poiypap *J a a/ t»otitin t having an trrvrHjnoiooicai ac- 
ttvity to ma AaOt anv protain. 

Tha c**t| vaftida or vactor contawng tha 
ferajgn o^ * ampioyad ^ 
to to parmit that naat to aapraas tw) protam or portion * 

tara* tar M hybrt 
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non of an appropriate host ts also contro*»ed by a 
numoer of factor recogntzed by the art. These 
include, for example, compatibility w<tn the c no sen 
vector, toxicity of proteins encoded by tha hybrid 
ptaamid. ease Of recovery of tn# desired protein, 
expression charactenstics. b»osafety and costs. A 
balance of these factors must be struck with the 
understanding that not ail hosts may be equally 
elective lor expression of a particular recombinant 
QNA molecule. 

A preferred embodiment of the instant inven- 
tion ia to express segments of the AlOS env protein 
m e. coa by inserting restncMn fragments teotatod 
from the aoned proviraJ genome into the versatile 
p€V-vrf (vanac4e reading frame) expression pies* 
mids (for details of co na tr u cw see Example 2). 
These) versatile p€V-vrf piaamids are dedvauve* of 
P0R322 which contain the phage lambda P k pro- 
moter, a synrrttxatfy-ovrrved hc^aome-bmding 
arte, and convenient cloning a* lea {EcoAJ. Bam Ml. 
Oaf and HtodW) just downstream to the initiation 
codon (figure 6% A set of three piaamids was 
constructed to aeeomodaaa aM three trarwJationaJ 
reading frame*. The F\ promotor is regulated by a 
temperature-sensitive d repretsor encoded on the 
compatible ptaamid pAK24ae*s [ATCC 33706: Bar* 
nerd. H.U. and Hefctstf, OA, The use of the v 
phage) promoter to promota gone ot proaawn si 
hyond plaamid doning vertdes*. Math. Croymot 
69. 492*492 (1979)). Thee* ex pre ss piasrnida 
rtava Dean used to produca substanttal amounts of 
several heterologous proteins in C col including v* 
baa p21 (lacat J.C. at at. Expression of Normal 
and Trana torming hVraa ganea m t cos and pu- 
riflcadon of tvair encoded p21 proteM", PHAS 91. 
6309-5309 (1994)] and murine interteuttrvi 
[lomedica P.T. at at TWing and ixpreaawn of 
Murine irwarieuttvl eONA in & cot*. Nature 312. 
469-499(1994)1. 

at ita preeeri syneiaata via pratarrso inrsei 
doning veredo ia t» bactariai plaamid p6*322 • 
(ATCC 37917) and 9ta preferred initial reeeiction 
ondonurtaaea artaa therein am the EcorW and He> 
d» attoo (figure 3). tnearton of provW ONA con* 

laju^ a^^kiA ■ ■ ■ ■ m ■ uA ulk Ljatet Mima 

tatnao wiwen via genome or na caws irwo trwjws 
sitaa orovksaa a tarda number of bacterial ctooea 

«J »- ' - ^ - - • - - * w*m*m^m^ ftflkl A 

oacn oi wrecn oonaane one or «w pruvwv uw 
ganaa or fragments fwreof praaant in via genome 
of H9 cats. Only a vary law of theae donee wil 
contajn the gena tor env AlOS or fragments there* 

of. 



The preferred host for initial cloning and ex- 
pression of the erw AlOS gene m accordance with 
this invention is E. cod MC 1061 [Casadaoan. Mj 
and Cohen, S.M.. "Analysis of Qene Control Sig- 
s nais by ON A Fusion and Cloning m £. coii\ J. Moi. 
Bioi.. 136. 179-207(1960)]. 

The coding sequences for amino acid residues 
#44 to 640 of the env protein are located down- 
stream of the Pi promoter betwee n the Kpni and 

io HindM sitae on (he restriction map as shown m 
Figure 3. Aetda from the location of these conve- 
nient i ee a i c9on arias, these saquencas were cho- 
sen for bacterial expression experiments because 
thay did not indue* the amtno-termtnaJ signai pep- 

H tide as wad as the hydrophobi c tran sm embrane 
segment at tha carccxyl end. These saquencas 
ware) excsjoeo to avow posanDsj vnocny prooiems 
which can occur whan hydrophobic proteins are 
over produced in bactenai cads, in a preferred env 

as ooowneni bw ■i»wjiuwi en vxprweaKvi p ieanwu 
was conaanjctad that would direct tha syraheats of 
tfwa) segment of the env gena product (designated 
pEWonv 44-940). an intarmaolabt conasnjctton was 
first made by meertng a 2400 bp fcoA»4*noiJl 

as fragment patwaan tha 600RI and HindM sftaa in the 
p€V«vrf piawMa. Tha MTLV-« aaquancas (900 
bp) batwaan ma EcoM and tha Kpni arta ware then 
ramovad from tha inaarmedujat oonatrucsjon as 
shown in Wgura 3> Thaaja^ plaamid conaaucbona 

x warn carried out with af three) pCV«vrt plaamida so 
thai subaaquant daiaflona could ba mada and tha 
corraci reaotng trarria rfuarfaanaa. vi aooroon, ma 
conaauctiona mada in tha incorrect reaping frames 
served as important controls in tha expression ex* 

as pahments daacrtbad below. 

in anOwvar etnonqanani or ova vwenoon, a sac* 
ond aat of ejojraaaion ptasmids ware constructed in 
a aanaar lajreon oy cajejonpj satfuancea oatwven 
6eoM and Stui aftaa which occur 493 bp down* 

« staam of the am gena. Again tnaaa datodo na * 
(oMgnaiad pCV/anv 209*940) were mada in aN 
thraa reading framaa. Tha tfa iw A bon tanninafion 
codon uaad in ai of tha anv expraasm piaarnids is 
pmaunujofy an in-frame TAA tocaasd 23 bp down* 

as stream of tha HMSM srta m me pisarnkl Thus, 6 
amino add reertuas at tha carboxyl terminus are 
encodad by p6R322 sao^jancaa comainad within 
fm paW*vrf aio*#aaaion plasmids. 

as 6«raaaionof 6NVAI0S 

There ara several approaches to screen tor 
bactatiaJ clonea «ntsirw^ ew 
incsjda, tor asavnaja* WiA saiactlon hy^jhduaodn, 
sa JWaiatajsj hjlalilawliwi hitifiHTaBnn rr i rr 
maac prooa and aorawring tor donee tr* proAxa 
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the deorod proton by immunologic* or b*o<og»caJ 
uityi. Two methods art avaiiaote to screen using 
immunological away: sowing of bactenei com- 
mas for the presence of protein using antibody; 
and. preferably, the bactenaJ ly sates are e*c- 
troohoresed. blotted onto a nitrocellulose paper and 
man probed with the antibody. 

m a preferred embodiment of this invention, 
cultures of the E. coa stray* MC 1001 transformed 
with pAK249cfts and the p€V 1 , 2. or 3/env 44-440 
Tor pEV 1. 2 or 3/env 205-640) were grown m M9 
madium at 30*C to mid-log phase and then in* 
duced toy shifting to 42 # C for 2 hr. Sampled of the 
bacteria) cuiturea were then tafcan and subjected to 
SOS-poryacrytarnide get otecvopnoresie. followed 
by Western Wot anaryats to detect env protema. 
The protom blots were treated with end tori to env 
AJDS prcaeine isolated either from immunued rab- 
bits or from AJOS patients previously shown to 
contain high tiler anbbodiea to AIOS antigena. This 
was followed by incubation with n^abeeed 
Staph yiococcoua aureue protein A* washing and 
a uto r a diogr a phy. Similar results were obtained with 
both sera except that the human serum was found 
to contavt much higher Mere of anti HTLV-ttl anti* 
bodies and was devoid of ai background reactivity 
with the & cos' proteins* For tfee reason human 
. <* a ntibodie e were used in a* su beequent character- 

ization. 

Rgure 4 shows .the pattern of reactivity of the 
env AJOS prolans syntheeused in bacteria 
{recombinant protects) with anti MTLVMi anti- 
bodies, The open reading frame in pCVSAmv 44- 
940 encodes a protein that should migrate as a 68 
Kd band onthegoLintaaaSSKd bend ie 
observed in the lane correeponding to tita tduced 
ceas containing pCWem* 44-940 (lane Q. How- 
aver, in atidMon to M 99 Kd band, theee ceas 
tyntieeiied croteme of39Kd.29Kdandi7Kd 
which spacMcatiy crgea^eacted "Nth -anti-H^W-M 
antibodhae. No HTLV-el cross reacting bands are 
evident In the unMueed control (lane b) or in a 
aecond nagsti is control sample (Lane a) of in* 
oucoo ctiBB conaerang a paajRwo vuji uveua wm 
tynsheeie of v«Oes p2i oncogene product (Lacai 
J.& at aL supra). The appearance of muMpaa 
owe ajmeieauseQ worn no env gene sequence 
wee an un ex pected reeuit Another un ex pecte d re- 
sult wee the syntitoeia of env gene produ ct s from 
ma pla s mid (pCVi*nv 44-940) where the insert 
was p i a t e o at ew wiong reacang trame wren re* 
apoc* sj tne neaaor cooon vrvneoMBOTy uuwii 
stream of the P t promoter (Lane d). m this cam t 
coi cods containing ptaerrsd pCVIAsnv. 44440 syn* 
theeuod a 93 Kd protein in addreon to me 39 Kd. 
29 Kd and 17 Kd pretoine. Theee reeuto could be 



readily exouaned when the nucleotide sequence of 
the anvetooe gene (Fig. 1) «u examined. About 
155 cases downstream to the Kpni sua is an ATG 
codon which appeared to be utilized tor the synme- 
s sis of the env gene product by tne expression 
plasm id pEVVenv 44-640. internal translation initi- 
ation is also the likely explanation tor the abear- 
ance of the 3SKd. 25Kd and i7Kd proteins, initi- 
ation codone which are preceded by so-called 

to Shtrte-Oajgarno sequen ces (AGGA) are found with- 
in the env ceding regen at locaaona that are con- 
aiatant waft tie* sites of the observed protein pro- 
ducts. " ' 

To contirm the above interpretation and to njie 

i« out the possibility that the smeller protema are not 
formed as a reeuit of premature termination or from 
prcesoryec cveevage or vie larger proouci. another 
deletion mutant in which seouencee between the 
Kpni and Stul srtee were deteted were constructed. 

so fttie expreeexsn plasmid contsjns the coding ee- 
Quencee from amino add positions 209' 940 which 
could code for a protein of 49 Kd. Analysis of the 
prceexne induced from E. cot harboring this plea- 
mid vormoti that, in (act theee code synthesue a 

is 49 Kd protein in acttrton to the 39 Kd. 29 Kd and 
17 Kd protaine dene e. rtg. 4). From theee results, 
it wee concluded that p£V3tonv 44-940 eapreesion 
plasmid directs 9te syrahsats of a 99 Kd protam in 
addWon to e ovor a j additional jmatier potypeptidea - 

JO (U« 39Kd 29Kd and l7Kd) produced from all of 
the env ORpnasaion ptasnads resulting from mtamaJ 
iranawDon vvoaaon woran ine env gene. 

Screening of AIOS SOU 

JS 

Becauoo anti-HTlV-al anbbodiea are found in 
more than 90% of the AJOS petionta. it waa of 
intareat to see if the becsariajfy s ynttie s ue d env 
gene produ ct s could be used as diagnostic toots 

as for the dstsrton of theee anocodiee. For this anah/- 
aia. total cetf protein from an induced bacterial 
culture waa fractionated by SOS-PAGE and' trans- 
lerreo to a raaixaeuioee near oy waetarn oiotong 
tacnniQue> oajnpa or me sear uutiuatsng uansieiieu 

as protsina were reacted with i0004oid diluted human 

i ■ m aa»A ~ — — — — — ■> ^MMBkaaa^a^^^^ai a^MWjaa^a^a) 

sera, ano to anogan-anooocy compaixea imineu 
were detected by inoAetion of the ethpe with 129- 
Mabeaed S ta phytococ u a aumua protein A foitowed 
by autoradiography. Prorienent banda c orrespond- 

as ing to reacticri o( 1^ entibody to the « 

29 Kd and 17 Kd protaine were conststantiy or> 
served when the serum used waa from patients 
wtih AJOS ayaaanjme. The reautts of such assays 
witi dMorant fMttan sera are preeanted in Figure 

as 9. The nsajajNe ePntioJa used w« nomuj human 
sera and aaran torn a patient with hTlw tntec* 
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ton. No raacbon was obsarvad with san from 
baarthy individuals or from MTLV-I mfacted m- 
(3jvk3u*h. The pa&ant saa danvad from all 
parts ol the United Staitt including California and 
ait AiOS pat*m*' sera rastad so far war* found to s 
ba positrva. Tha rasufts suggast that thasa ant- 
bodies am mainly diractad against tha protatn 
back-dona of tha moiacuia. 

ft appaars. tharafora. that tha anv gana pro- 
^(Xiat consatuta tha oast diagnostic raagants for to 
tha detacaon ol AiOS asaooatad antidodia*. Tha 
anv gana product of tha instant invanbon ancom* 
passes a larga portion of tha protein moiecuia and 
contains doth tha conaarvad and dK^rgant portions 
of tha molecule, m spite of ma drvargance od» i$ 
sarvad datwaen HTIVM end AAV-2 sequancee tha 
recombinant anv proteino of the instant invention 
tynthaauad by tha bacteria react with AJOS pedant 
sara danvad from doth goograpfweaJ locattona of 
tha Unnad Statae. Ona hundred percent (100%) of to 
AIOS padant sara (SO MMduaJ earnpise. 25 da- 
nvad from tha Cast Coast of tha) Unnad Staeoa and 
23 danvad from CaJHcma) taatad showad high 
reactivity. TNa is strong avidenee tor ma praaanca 
of conaarvad epitopes within tha moiecuto against a 
which tha immuna system could mount an and- 
body reaction. Tha human immune synam may 
thus da mounting an immuna raaponaa against 
conaarvad apnopsa of tha envaiopo moiacuia* aa 
•uggestsd by tha reactivity of tha ACS patient » 
•era. Tha odaarvad o lvorgen c o d atwaan various 
•aotataa of HTLV-aj ttua may not poaa a prodiam 
for tha usa of rocomdinant pi ota wi as a vaccina. 
Tha 68Kd protam is idaatiy sifted lor such a pur* 
poaa saxa it s nco mp ai eee a lanje ponton of tha a 
gana product and haa tiie unique atucajmJ feature 
of containing both tha exti^cetiutar riydropfwBe n> 
glen and if nwjmdram aeeooased hydrophodi c 
regions. Thla saucswai fleetum mafcee it wee sunad 
for ancapaukjion fflflo spoeomao wtwsfvheve daan 40 
uaa* « veJ»*ao for vaccMation agamt otter vital 

Baaad an tfwjeo dacovahaa it ta propoaad that 
in ma pracica of scraaning otood lor AJOS onfy 
AiOS e nu aJopo protain or a variant of aaid protein m 
ba utifa ad. Uwteng tha anv ACS protain of tha 
•nsant atventton, human blood can da acraanad lor 
tha praaan ca of antidocleo to tha ACS virus. This 
and other techniques ara raadHy ooter n wad, ones, 
eatauo^tormofrsitimetiymepr* so 
me anvaiopa ACS protain haa daan recognixed to 
ba tha anvaiopa protain of tha attotog* agant of 
ACS. Tha foregoing and othar objects, faaturaa 
and advantagaa of ma invention witi da apparent 
from m a t ossawi ng aasjwpleo of prafarrad emoooV m 
ments of the invention. 



Exampia i 



Motacuta/ cloning and nuctaotida saquanca anaiy 
sis of tha HTLV-UI provirai ganoma. 

Tha imagratad prowa) ganoma of MTUV-MI wi 
racantry ctonad from tha ganomic ONA of H9 cad. 
tnfacted wim HTIV-OI [Shaw. Q.M. at ai.. sock a i 
Tha prowaf ganoma which was odtatnad by usinc 
Xbai dig e ttad HS*mv-ui ona comatnad two .n 
larnaJ Gcof* sltee withm tha viral ganoma and tw< 
additional sites in tha ctontng vactor x ji. Thast 
«aa wara uaad lor furthar suddoning of tha trust 
ONA fragmants of 3.5Kb. 4.5Kb and i.iKd intc 
P6A322 (ATCC No. 37017). Nucleotide saquanca 
analysis of ma provirai ganoma was determinad b> 
tha criemicaJ aggradation method of Maxam. A.M 
and Odbart W M *Saquancing and ladaaad ONA 
with ba se tp o cmc chamicaj daavagaa". Math. En* 
lymoi. OS* 49M00 (1900). Par tha aaquanca ana- 
lysia. ONA inserts from tha thrae aubetonaa wora 
Rotated by aiacdoaiutton and furthar cleaved with 
appropriass raafrictton aruymaa, Tha ONA frag- 
manta wara ladaaad at their renda with *r32P-ATP 
uamg pctyriueleotide toneea. or at thaw T ands with 
•^2**-NTP by Mng in with ONA Porymaraaa I • 
(Ktonow fragmenrj. Tha ONA fragmenta ladaaad at 
tha two anda wore daavad with a second anzyma 
and tha fragments tadeaad at a single and wara 
purmed on 5% acrytarnide gate and uaad lor se- 
quence anafyaia. For the sequence analysis of tha 
anv gene, a shotgun approach was utflzed whara 
tha 4 & Scoff Iragment was daavad with ona of tha 
lotowtng enaymoa: Bgsl. Hindm. XhoJ. Avail Hirtfl 
and SauSA and the raaaicdon fnjgmanta ladeiled 
and saquenced as daserided adova. Tha 
nuc teotdo a aquanca of me mmt099 gene uaad in 
ma praeent invention ia shown in Figure 1. 



Cvvtructton of pCVAsnv 44440 

pAC2 ia a dartvatfve of p6R322 co nta i ninq a 
uniqua Bgl R site adiaxant (on tha amp* side) to 
me EcofV sna in tha p l a a m i d . This plasmid was 
coneauctad in tha folowing manner. 20 ug of 
P6ft322 plaamid ONA wara digested with Scoftl 
and then spat into two raactions* in ona. the pro* 
truolnQ 5* singta^aaanded tarmmi wara ramovad 
wim Si rajfitaaaac in ma ca)wjr naacaon, the termini 
wwm waavai wg a Mu maang oaox^mucwjoaoaa wnn 
ma Honest wagment of ONA porymorsjaa L Bom 
raacdone want samtinaiad dy phenol asmcdon tov 
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>o«r«d by ethanoi precipitation. Approximately i tig 
of ONA from each r taction w«s mixed with 90 
pmotes of pnosphoryiated BgM linkers * 
(CAGATCTG. purcftased from Collaborative Re- 
search) and mcuoated with T4 ONA ligese at i5*C 
(or id hours. The ligation products *art then di- 
gested with Bgill and Pstl and subjected to gal 
swctrophorests m 1% agarose. The 3600 bp and 
760 bo fragments from both reactions were recov- 
ered from the gel. For the construction of pRC2. 
the 3600 bo from the Klenow reaction was ligated 
to the 760 bp fragment from the Si reaction. To 
construct a piaamid with the BgHi arte on the other 
side of EcoAl (tet 4 side), designated pftCl. the 
3600 bp fragment from the St reaction was bgased 
to the 760 bp fragment from the Klenow reaction. 
6. coa strain Aft (ATCC No. 31343) was tram- 
formed with the ligation mixtures, and tfanefor ■ 
mints were s elec t ed on LB agar piatea con t» ning 
50 ug/mi amoo*n. Translormams co n ta ining the 
expected piaamid constructions were 4anttfipd by 
restriction anan/sts of the isolated piaamid ONA. 
ONA sequence analysis confirmed that the S1 
nudeeee treatment p re cie oty removed me 5* 
single stranded termmi. 

pAC23 (see figure 7) waa conafructad by in* 
asrting into pRC2 a 250 bp 6gMMtasel fragment 
co ntaining the x Ptpromoter joined to a pair ol 
compssmentary syntheoc oagonucsaotidaa compne* 
»ng a modal nbooojno-btnding silt (A88K The 
HasUl arte ta located within the S* non-coding re* 
gen of the XN gene 119 bp dow nas aam of the 
Pttr anacri pbonal initiation arte. Appnaomassty 1 ug 
of a 490 bp BgW HpeJ fragment Isolate from 
phage x ONA was rjgeeted w*h Has*. 200 ng of 
the resulting d^aaflon products were mixed with 60 

tf^^swk^^^si ^^a^v^sk ^^k^^^^^^ku^^^^A^^ud asfc^ee^BvieeWei 

prnowje eecn or prxjepnory/wjapo aynvw^w 
oigonuciooidao containing thp modal ■*& The 
spaaed molaculaa were dsgoatsd with 6gM and 
600M and eeperated on a 3% pory acr yaynide gal. 
The 270 bp igasion product wea recovered from 
the gat, maaad waft gel purMed pM3 vector that 
had boon olgaaesd wish BgM and 600M* and sv 
cuMod wltt T4 ONA flgaao at 1S*C tor 19 hours. 
The ttgatlon mixture wea uaed to tranatorm atrajn 
mi(pAK24iCltaK Tranasormanta salactad on 
ampjcilfin contawxng medium were screened by re* 
sanction anafyaia of the isolated piaamid ONA. The 
axpectod plaanwd conaaructton, pAC23» waa con* 
rvrneQ oy tureisr reeaiCDon enxyme OBgeesorts sna 
by ONA atquanct anafyaia acroaa tho EcofU junc- 
tion (fig. 7). 

r"or the conotfuction of tha psTV*¥rf eat of ptaa* 
mida (aee figure 0), piaamid p*C23 waa digested 
w?t) EcoAJ and rendM and the pftC23nSooRM4todttl 
vector isolated by prepoj atl ve agaroat gal aatc* 



trophorasts. The mixture of synthetic 
otigonucteotides (32. 33. and 34 nucleotides) was 
combined with the mixture of the comotementasy 
sequences, heated to 56*0 for 5 minutes m 150 

5 mM N«a. and cooled slowly to allow annealing. 01 
pmolea of the synthetic duoiexes *ara added to 
0.07 pmolea of the pBC23/€coRI-Hindlll vector and 
incubated with T4 ONA ligase at WC for 15 hours. 
Strsjn AA1 (X ci887) was transformed with the 

re ligation products. Six ampciilin resistant transfor* 
manta were sala ct ad for ONA sequence analysis. 
Of the six. No con ta ined the expected sequence 
for pev«*rfl, one for p6V«vrf2. and three for pEV- 
vrf3 (fig. 3). 

rt For the e w pre ati on of the AIOS env gene, one 
ug of a 2400 bp SeoRI 4tindlli ONA fragment 
which waa iaoiatad from the doned HTUMil pro- 
viral genome by preparative agarose get etec- 
troprwe ai a. waa mixed with 0.1 ug of EcoRi - 

» Hindi digested vector ONA (p€V-vrfl. -2. or -3). 
After heeling at 69*^ Hr 3 mtnuta*. the matures 
were cfsNed on tee. and 20 ui agadon reactions 
were aaaambied. co n ta ining 90 mM-Trfe-MCl (pH 
7.4), 10 mM Mg<X 10 mM OTT. 04 mM ATP, and 

n 200 unrta of T. ONA Hgaaa. After incubation at 
1S 9 C tor 4 noun, tha reactions were tanninatad by 
r»a«ng at 68 9 C tor 5 mtnutaa. Tha kgaoon pro- 
ducta were used 10 tranatorm £ col strain MC1061 
contairang piajamjd pAK246ctta. Tranatormanta 

so .were selected on Curia broth agar contajnmg 90 
ugrmi arnpwa^ at 30*C for 18 hours. Ptaanud 
ONA waa isoiatad from 1 ml of each culture and 
subjected to reethebon analyata. AN 12 isolates 
contained tha sxpectad piaamid conatrucbon. 

m Theea irejtmedlasa conatrucbona were then used 
to mafce p€Vl t -2. and -^anv 44^40 by deleting 
the 600 bp b etween the 600RI and Kpm srtes as 

Approximatary 0 S ug of piaamid ONA waa 
40 digaetad with Kpm and EcoW. The reauibng termini 
were then treated with tha Klenow fragment of ONA 
pofymer aa a I in tha p r es en ce of all four dec*- 
yribortueiaottdaa (at 100 uM) at 37*C for 30 min* 
utaa. Thai slap reaufta m tha lHling-in a of tha 9' 
<e overhang of the 600M terminus and tha removal of 
tha Toverhang of tha Kpm wtrma. Upon rear- 
cuixation of the Sneer piaamid and blunt-end kga> 
eon or aieee termini, an cconi sne is regenersiea. 
Traneiormants containing piaanwda with tha expect* 
eo owjeeon were iowjT«neo oy reetneeon anarywis. 

A aaoond aat of daieoon darrvattves* desig* 
natad pcTV/anv 206 640 waa conariuctad in a smv- 
tar feafeon. A porion of tha Inear piaamid that had 
baan olgaaajd taVi 600M and Kpm and treated 
as wan Kksnow. aa daacrlbad above, waa further cx- 
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gastad with Stul. Again, upon recircutanzation and 
blunt -end ligation, me EcoRl sits »u reganeritad; 
nowever. an additional 483 bo of anv coding se- 
quancts want removed. 

£xamp*a 3 



BactariaJ Growth and induction of anv Gans Ex* 
pcass>on to 

Cultures of E. coi strain MC 1061 transformed 
with ptaamid pRK246cfts and tna p6Vi. -2, or • 
3/anv piaarmda wara grown in M9 madium contain* 
ing 0.5% gfucoss and 0.5% caaarmno aoda at ?s 
30*C io mid-tog pnaaa and titan mducad by shift* 
ing io 42«C for 2 nr. Tha cats want cotacssd by 
cantri fugabon and procssaad at dsacribad in Ex* 
a m pta a 4 and S. 

Exampia4 



Expnsasion and Purification of Env AIDS 

n 

A homoganao ut ra co mbinant viral anv AJOS 
was puriflad according to tha totiowtng proosdufa. 
Tha anv AI08 pr otain a sp rasaad by a mierobo 
tanas n asaooass wan w fnamoraw iracaona or 
tng hoat mtcroba, princjpsjtiy tha *nnar mambrana jo 
o* tna rmcrooa. ina loaowing punticasjon imvoo 
waa daajgnsd to dsaf wfth this finding. . 

Thia punflcabon mathod compnass: 

(a) rye* of tr a n sfe rmad microbial eaia pro- a 
ducing racombinant anv AOS protisn; 

(b) ssps fa tion of anv AOS assodalad cafc 




40 casndfon of anv AOS from aasociatad 
mambranac and 



(d) chnamatopjraphi c puriftcadon of tha raau*- m 
tant axfraction soiubon containing anv AOS 
to yiaW a substandaty puna racombinant 
viral anv protain, 
Monv sfxscnicasy* tna pnwejrrsoj punacaoon 

matnod for tha) praparabon of aubaanttaJy pura at 

racornbaujni viraJ anv protaai comprisss: 

(a) cultivating a fransJoimsd organam oon* 
taming a ONA aaojuanca which codaa tor 
vvai anv p r otai n, sa 



(b) causing a culture of ma transformed or- 
ganism of stap (a) to accumutata ma anv 
pf otain; 

(c) lysing tha culture of transformed organ- 
isms of stap (b) to form a call tysata mixture: 

(d) isolating tha cati membrane components 
of ma can rysata mixture of stap (c); 

<a> washing tha isolated call membrane com- 
ponents with an axtracbon solution to ytatd a 
wash solution contamtng anv protain; and 

(f) chrematograpftcafty purifying tha wash 
solution of slap (a) » ytatd a substantially 
pura anv AOS protain. 
tn carrying out thts method it is prafarrad that 
tha cafta bo lyaad by s onrfl ca bon, although it is 
toraaaabia that othar known mathoda such aa an* 
zyme or maehanical lysis could also bo ussd. It is 
p rafarrad that tha cai rnembrana co mponen t spa- 
cificstiy tha inner and outar mantbrsnas* bo tao- 
tatsd from othar cslular c omponent s by mathoda 
such aa cantrtfugabon. M has baan tound that anv 
AI08 a K praaaad by tha) tra ns formed ml cr oor ga n ia m 
tanas v oocomo aaaocwsu wnn vwy cvaujar mem* 
branaa. 'Hwjretons, ttoiabon of thaaa man^branaa 
o^jring tfta> puriflcabon procaas anaunsa higt> pu* 
rlflcajbon tavgbi and high purity anv AIDS at tha) and 
of tha purificabon prooadura. 

Onca tha) cai mambranaa ara iaoiatad from tha 
lyaasa mottura. thoy ara waahad with an axvacoon 
s olution* prafarabry salt a oi uti ona and a oe^iargant 
to yaaS a aacond a olutton contavwig approximasary 
S0% anv AOS prosaat. Pnatarabfy the) oasl manv 
branaa ara waahad in four aanaraia stapa with tfva 
sat aoiutiona and oaoarpa nt although it m to r a aa a 
oiai oBfrawi or tnaaa saspa coujo oa oomonao* 
raa^angad or aaniinatad. Tha first stap of wasting 
tha cai mambrana may ba dona with a ssJt solu- 
tion, piajasjaJjIj) 1M NaCL In tha aacond stap tha 
oaa rnamorsna) m wssnao wan a osajrgoni aovoon, 
pialai'ably i% Triton X*100. In tha) third stap, tha 
caa mamorsna) ia wasnso wtai anotnar san aosjaon, 
1.7SM io 3.9M gueYwjno Ha Tha Anal wash <s 
alao with a sa* aoiubon pnifarabry about 7M 
Quanidlna Ha Tho wash solution which rgsults 
from tha fourth and snsi wash oompnaaa ab o u t 
90% anv AOS. 

Tha Anal 90% anv AOS wash solution is than 
furthar puriftad by s cfvo^ujaogrsphy stap* prafar- 
ably fsjvsjrss phsas) high partormanca ko^ad 
cfirornatogrsphy (WCCV Tha HPUC stap yalda 
anv AOS protain in' s substsntiairy 100% puns 



12 



23 



0 199 301 



24 



form. II it 4 so foreseeable mat monoclonal anti- 
body affinity chromatograpny columns utilizing anv 
AIOS polyclonal or monoclonal antibodies, could Da 
used as an alternative to hPlC. 

Example 5 



Polyacrylamide gel electrophoresis and Western 
Wot analysis io 

Cm were lyaad by reeueoending the cad pa** 
lata (approximately 10* calls) in TQ buffer (10 mM 
Tns. pH 7.4, io% glycerol), mixad with an aqua! 
volume of 2 n lamp* buffar [Uernmli, U.K., rs 
'Cleavage of Structural Protams Ourwg the Aaaanv 
b*y of ma Haad of Bacteriophage T4*. Natura 227, 
680-686 (1970)] and incubated at 95 'C for Ave (5) 
minutee. Can datoria were pafiatad by cent/ifugabon 
and tha cleared rysatee want svctected to SOS- » 
PAQC anaryata (Laammli. U.K., supra). For Waaiam 
Mot anaryata. tha protems from tha acrytamida gal 
wara etoctrobtotted onto a 0.1 um nftrocoouiooo 
membrane (Schleicher and Schuetf) for 18 hr at 
50V. in 12J mM The. 98 mM gryane, 20% methe- a 
nd, 0J>1% SOS at pH 7 J. Procoeeing of tha Wot 
waa carried out using tha mathoda deecribed by 
Towbin. H. at at {"Sactophoratte Tranetor of Prc- 
taina From Pory acrytamida Qata lo Ntaooalutoaa 
Sheets: Proeadura and Soma Appticattone". Proc » 
Natf. Acad. Sd. U4X. 78, 4350-4354. (1979) J. For 
traatmant with tha human sera* tha biota wara 
incubated with a 1000 fold dilution of tha aara in 
antibody buffar (20 mM sodium phoaphata buffar. 
pH 7.1 corner** 0.3 M NeO. 1% BSAandO0S% a 
Twaan 20) tor 2-8 hr. Tha biota wara man waahad 
twice wim phoaphata buffarad aaina u o nta ini ng 
0.06% Twaan 20 and man jncuoatad wNh 1254. 
labeled Staphyloco cc us auraua protei n A tor an 
addttonai parted of i hr. Tha blot waa man waahad « 
twtoa m Ptt-Twaan 20 buflar. drtadL and auto- 



Stataa and 25 from tha west coast of tna Un*t* 
Statas). Thus all tna anv protatns contain at i«a- 
ona conserved epitope, aii of tna human sera frorr 
AIDS patents tastad contained antibodies to m« 
anv proteins of tne instant invention. This strongtv 
suggests mat tnaaa anv proteins with tne con 
served epitopes would be immunogenic m man. 

It will be readily appreciated met tne anv pro 
taina of the instant invention can be incorporate 
into vaccinae capable of inducing protective immu- 
nity against tie AIOS virua. By mathoda known <r 
tha art. tha apocmc amino abda conpnamg ma 
eprtopee of tie anv protein may be determined 
Poptideo may than be synthesized, compmnng an 
amino acid eeouence corraapondNig to an epitope 
of an any AIOS protam aithar in monoman c or 
muNtmertc form. Thaaa synthetic pepbdee may 
than ba ncorporated mho vacdnaa capable of in- 
ducing p jotac ti va imm u nity againat AIOS vtrua. 
TecMquee tor enhan ci ng the a ntigeni ci ty of sucn 
peptidee include incorporation into a muejmenc 
structure, btndlng to a raghry iriwnunogarac protein 
carrier, tor example* keyhoJd Impel hamocyanin, or 

^l^ik^. ^^^^^i^ A^k^a A^swjWx^v^^waB^^^w^a^ ^m. ^^i^vme^*^ 

o^ntnona vsbrm. ano euuwieaaoan si oomomaoon 
wim adjuvants or any other an ha n c ar a of immune 
raaponaa* In adotbcn, tha vaccina compcertton may 
compnaa anugana a> prowoo anmumy agavwi (an- 
ar diaaaaaa in addtoon to AiOS. 

An amino add aaouanca 'coneaponding to an 
epitope of an anv protein aimer in monomanc or 
muMmoric form (papada) may ba obtained by 
cnetracai synaiaac rneane or oy punncaDon irorn 
biological aourcaa including genetically modi lied 
micfoorgonieme or their culture media* peptide 
may ba combined in an amino add eeouence wim 
other papadaa including fragmente of other pro* 
taina* aa tor example, whan syraheeujed as a toston 
protein, or Inked to other anttgarac or non antigenic 
peptidee of tyrahetic or b totop^cat origvi. The term 
'correepondaig m an epitope of a anv protem* wii 
ba understood to induda the practical pcaaiWirr 
mat, in aoma inetancaa. amino add aaquence van> 
ettone of a najuraMy occurring peptide may ba 

- — — — - » — j * — A^ftAA^k^A 1^wuwa« ^A*aL« 4ua)iW^LaaAe) 

arvjgarac ano caraar proejcuve imrnunrty sgaani 
AIOS infection. Poaajbw) aaquanca vartattona in* 
dude, wimout imitatton, amino add aubatttubona, 
axtanaiona, owlaOona* iraarpolattona and comcjnar 
bona maraof. Such vartattona tef within tha cor> 
asmpsatad acopa of ma invantton provided ma pap» 
ada ooiaainJng mam *a anajgaric and anttoodMa 
eadsad by auch paptida c?oaa>rajact wim naturajry 
occurhnc] anv proaam or nor>varlant repeated pap* 
adaa of anv prossvv to an extant auffldant to pro* 
vide piutac9i8 immurtty whan adifrt ia tered as a 
vaecma. Such aaodna oampoalttona wM be com* 
bfnad asm a t»»aiotogfca»i accepts** medium. 



immuualon wrth Env Prca*n of AIOS Virus 



n m oaar vwji ai spna or «ne orvanjanca up* 
I b etween HTIVM and AHV-2 1 
racombinant protatna aynthaauad by me 
react weJ wHh AIOS patients' aara derived tan 
ooai gatajrapracai pcapona or tna utwwai 
Ona hundred percent (100%) of tha AOS | 
aara taatad ahowad high reactivity (50 mdMduej 
2S from the eaat coaet of ma UnHad 
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The &z» and shaoe of eottopes found in carbohy- 
drate armgans have bean eviensivaly jtud*ed. but 
i««s is known about the structure of epitopes from 
protatn molecule*. Soma epitopes of protein anti- 
gans have baan defined at me level of maw ternary 
structure, in every instanca. tna epitopes 
formad not by tha primary sequences atone, but by 
tna fuxtapoorbon of residu es brought together by 
tha folding of tna polypeptide cham<$) of tha nativa 
molecule. In addition, mo structure of tha SSKd anv 
protain of tha instant invanton makes it parbcutarty 
watt surted tor ass as a vaccina- Tha 88Kd anv 
protain comprises a large portion of tha gana prod* 
uct which (a) was shown to ba raacuva with an tha 
AJOS sara tastsd: and (b) has me urvoua structural 
faatura of containing both an sxtracaautar hydro* 
phiac ragjon and tha trartsmamorana hydrophobi c 
regtons, Tha latter taructursl faatura mafcas it watt 
surtad tor usa as a vaccina uamg lipoaoma encap* 
suiebon is create a vahida for ac^ntntstxatton. 

nouses or aoniaiujvason* anogen ooaa, numoar 
and fraojuency of injections ara ott matters of op* 
omtaebon within tha scopa of ordinary sfcii in tha 
art particularly in viaw of tha (act mat thara is 
experience in tha art in providing protectiva onmu* 
nrxy oy *na caacoort oi otnar raajsvo amgana v 
provide oranunrty in othar viral tfifacflorta. ft ia an* 
bcxpased mat ma pnncipai vsfua of providing trnmu* 
nrrv tn AIDS Mtaetton wia ba tar thoaa indMduaie 
who hava had no provioua aapcaura to AlOS. a.g* 

inannouara wno ara in ins ragn nsa popuajaon, sucn 

as hornoeesueJe, onjg addic t s and people from 
Marti and Contra) Amarica and ino>vioVato wr* may 
do rajsarvwtg Dtooo vans«ua>ons. a is area anuo* 
paaad that tamporary *mmur#ty for aifaiTta may ba 

aMah^^a^ a^pu ^r^b^^u ^^^jt^^^^^a ^Jt ^r>v>f>aSA>aM*ai ^S* ^^rur* jftaVMSw 

prowuao oy VTwnunuavUii oi mooters ounng prag^ 
nancy. 



0u*rK«ac Teat tor AJOS 

• ia dear mat tha anv gana pros*** of ma 
ratant aivantion may ba usad as diagnostic 
reagents tor ma detaction of AJOS aisociatad mb* 
boras*, ft is atoo apparant to ona of ordinary sfciti 
mat a olagnoabc essay tor AlOS using poryctonai or 
mono cl o na l a raJboola s to ma AJOS anv protain of 
fw mstant invanbort may ba usad to datact tha 
proaa nc a of ma AIDS virus in human blood. M ona 

^tfajaa^b^a^dsaaa^aMaa) ai jM^aau^*sa^vaij^ff& I>va^a* ^aa^^^ * ^eivMal 

»»• wwwiiiiaiii ■ oornpavvon snrriurnasssy is uaao 
whara tha arajgarac subatanca* in this caaa ma 
AJOS virus, in a blood sampJa ctfnp aajs wrth a 
known Quantity of labattad anbgan, in this caaa 
la bsMsd AJOS anv protain, tor a bmhad quantity of 



antibody binding srtas. Thus, tna amount of iaoai- 
tad antigan pound to ma antibody s mvarsaiy 
ofopoftionai to the amount of anngan m me sam* 
pta. In another embodiment, an immunometnc as- 

s say may be usad wneretn a labelled AtOS-env 
antibody <s usad. m such an assay, tna amount ot 
labaftad antibody wrnch comptoxas wrth me 
armgan-bound antibody is diractry proccrbonal to 
tha amount of anbgan (AJOS virus) in tha Dtood 

re samp*, m a arnp*e yasmo assay to datarmma 
whabtar tha AJOS virus is present in blood, ma 
soad support la tested to datact ma presence ot 
labattad antibody* in another embodiment, mon* 
odonaJ ■ i ti b ui Saa to AlOS anv protein may be 

rs usad in an i mn^omath c assay. Such monocionaJ 
aubboO ia s may ba obaanad by methods wati 
known in tha art partcUarty the process of Mitstem 
and Kohtor reoorted m Natura 296. 499-497 (197?). 
Tha Ntirrajrtornaoic assay mathod is as tottowst 

so Oupacata sam ples ara run in which 100 lu of a 
suapanaton of antibody snrnobitttsad on agarosa 
parades is morad wim 100 ui of aarurn and 100 ui 
of soajcas ^latiMsd antibody. TrariMxtura is tor 
spaciflad timaa ranging trom ona guartar hour to 

H twenty tour hours. Fottowing the incubation periods 

M.^^^ feted uMlMu - * 

agarose parsoaa ara waanao oy aooroon or 

buftor and titan caraytfuged. Aftar rarnovai of ma 

washing liquid by a apiratto n , ma raaufting pattat of 

agarosa partictoa la man counted tor bound "t* 

so tabattad antibody* counts obtajnad tor each of 
tha compiaxaa can than be compared to corajois. 

WhHe tha invarajon has baan d e sc r ibed in 
terms of cartam prafarra d emtod im artts. modrfica- 
tiona obvious to ona wrth ordinary aktil in tha art 

jo may ba made without daparting from ma scope of 
tita aivantion* for axample, it is unowratood chat tha 
anv AlOS ONAe daacribad harain rapraaant onry 
tfta praoaa ssructura of two naturatty occurring 
gana aagrnanbx ft ia aapacssd that sttghtfy modinad 

4a asajee wm oa louno ancotang iot avniajny luncDon* 
mg protaina, and such gana aagmants and protams 
ara conaidarad to ba aojurvalants tor tha purpoaa of 
titia mvontion. tt ia aJao suapactad titat othar van* 

■^^■^a &^s^a)aaa^*>A arM asaj^i^vaA j^^^^^IM^^jI fth^e^f^r^^h *^raJI Bh>ah 

ants at aooroon mo vioaa oaacnoao narawi wis oa 
4a tound and that tha am etop a protein of said variants 
witt dHtor sttghtty. TTa^aa variant anvaiopa proteins 
ara tttawiaa conaidarad witian tha acopa of ma 
invention. ONA having aojurvaiant codons is consKl* 
erao wiu wi me) suuue or tna invajnoon, as aia 

so synthetic gene segments that encode r>omotogous 
protaina of tfta viraJ anvaiopa. 

Various tottCuraa of. tha otvantton ara oat form in 
tha tottowing clairitii. 

as 
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Claims 



t. An envetop o protein of an acquired immum 
deficiency syndrome (AIDS) virus comonsing the s 
amino acid sequence: 

MSTArg 

VelLystfluLysTyrClnJilsUuTrpArgTrpOlyTrpAxo^ 

HRlleCys3efAUTnrCluLysUuTrpv«lTnrv«iryrTyr01yv«lProv«lTrpLy90luAU 
ThrThmrLeuPheCysAl4SerAipAi«^ysAUTyrMpt^lUVelHUA«nV4iTrpAUThr 
HlrtUCy9V4lPromMpPrclunPro01noli^ 

HRTrpLysAsnAspHKVs 10 luO lnMRHlsO iuAsp t UX XeSe*XeuTr pAspO InSe rLeuLy s 
ProCys^«lLysUuThrProUucysw«ls«rUuLys^ 

AsnS«r3e rSe rO lyAr 9HRX le«T0 iuLysOlyOluI IsLysJUnCysSer PtteAjnl leSe rThr 

ssrXl«JUopiyty«V4l0inLyt01uTyrAUPh^^ 

AspThrfhrSerTyrThrUuThr3«jrCysjAsnt^^ 

PhetfluPr©X10roXisHta^rCyrtie*roAle*l^^ 

PheJUnOly^rClyPrcCysThrAjnVelSerThrv^^ 

3erThrOlni^ul*ul^uAsnGly3erl^uAl40^ 

topMr^l4LysThrIleXleV4l0lnl*uAjnThr3erV4l0U^^ 

AiiimAr©^y9Ly*XltArgXl««lnAr90lyPraO^^ 

MnHRAro£lnAleitlsCysAsnXUS«rAr^le^ 

LysLe^gOluOinPhsClyAsnAsni.ysTto^ 

ileVelThrHUSerPtteAjwCytOlyOlyOluPta^ 

Thmp**tMn3«rThmpS«rThrtlu01yS« 

procys^9Xl9ty»oinPh«Xl9A*i«mp0l^ 

3er01yOinlleAr9CyiS«r3erAsnIleThrOly^^ 

A«n£3ly5«rCluIltl1^gPro0ly01yOlyAip«amrgAjpAsrt 

TyrLyMlv*lfcysXl90luProUu5lyViU^ 

ciuLysjAre*UV4lclyXl901yAleXa*it^t^ 

Al«Ale^rHKT!tfUuihrv*101^ 

UuUuAr9AUXl«CluAle«lnOlnHUUuUuSlnUuT^ 

AleJ^XltUuAimiOluAro^ruuLysjJUpOl^ 

Ly9L#uXle<yfThmrAUVam©*rpMnAl«3«rt 

A^Ufhrthmp«X01u«cplfc»^ 

QluOluMrtlig^lnOlfsaiuLytUMluolM 

Tr»Mflffrt*»Aa^l9M 

v*loiyuuAr9Xl*vaiPhe*UVeUU^ 

l«rfhe*litThrHUUufr©Xim 

OluA*9tapAro^p**o^rxi^^ 

MrUuCysUuMMMrtytHlsJUro^u^ 

L*Amyte9Ar901y?rp01uAl4i*uLys^mp 

LytJUfiS9cAUV4lS«ruuUuMnAiATto^ 

Cl^«lVenoinj31uAUTyrAro*UXleJUo#UXl^ 

IleLeuLeu 

or •fraornsnti thereof. 

ee 

2. An erwfopo protein of en AIDS virus according 
to ctsim i wvtn the ammo aod sequence: 



19 



29 



0 199 301 



30 



METArg 

v*lLy«GluLy»ryrClnHlsUuTrpArgTrpClytrpArgtrpClyThr«m«uL«uClyMBTL«u 
Mrril#CyiS«rAljThrCluLyiL«uTrpv*lThrv«lTyrTyrGlyV«lProv*lTrpLysCluAia 
TnrTtirThrLtuPn«CysAUS«rAspAULysAUTyrMpThrGluV«lHlsA9nv«iTrpAUTrir 
HlsAX«Cysv«lProThrAjpProAsnProGlriCluV4lV«Ll.«uVAlAsnv«l'ntrCluAanPh«Asn 
KrTTrpcyaAar^pKETValGluOlnKTrHiJOluAapl^^ 

ProCy«v«iLysL«uThrProL«uCy*V4lS«rUuLyiCy»TnrAjpUuLysAjaAjpThrAjnThr 
MnS«rs«rS«rGlyAr9miL«KriCluLysOlyOluIl0LytAanCysS«rPh«Asnll«S«rThr 
s«rIl«Ar901ytysv«iointysGiuTyrAl4ph«Ph«TyrLyfUuAspXUIl«ProtUAspAsn 
MpThmrS«rTyrTftrUuThrS*rCysAsn?hrs«^ 
^ pn«01uProXltProXl*KUTyrCysAXAProKl«01yph«AUXl«UuLysCy9AsnAsntysThr 
M«AsnoiythrOlyProCysThrAsnv«ls«rthrv«loliiCy9tnrMU01yXltAr9Prov«lv«l 
SarThrOlnUuUuUuAsnOlyaarl^uAlAtUuOl^ 
A4pAsnAlaLys?nrXloXlov«lGlnL*uAsnThrS«r^ 

A»nThrAr9tyiLysIltArgIl#01nAT90lytroOlyAr9Al*PtwV4lThrIl«01ytyiIitOiy 

Mn«rrAr90lnAi4Hiscy«AjniU3«rAr^l^ 

LyiUuArgOtuGlnPhaOlyAsrUUnX.ytThrXU^ 

UaVaiThrHU3arimaAanCyamyOlyOluPt*Pt*Ty^ 

ThrTrpPhaAsnSammpSarThrGluOlySarAsnMn^^ 

ProCy»ArgXULy»0lnPh#XlaAanHmrp0l^ 

3arGiyCinIltArgCy«SarS«rA*nIlaTTirClyt*uUu^ 

A*n0iy3«rOluIUFh«ArgPr<rtlyCl^lyMpWtAr9AjpMnTrpArgS«ft3iuUuTyrLyt 

TyrLytV«lV«lLysIl«01uPr<^u01yVaUl4PrQ^LysAlaLysAr9Ar9V4lVAlGUUir9 

GluLytWtfgAUValGlyllaOlyAlai^uPhtUuOlyfha^^ 

AlaAlaSarmmrLaijThrValoinAlaArgGlnl^u^^ 

L«uL«uAf9AUXl«OluAl*Oin0lnHUUu^ 

AlaArgllaUuAlaValGluArgTyrUuLysAapOlnOln^ 

LytUuXlaCy«hmrAUV4l*roTrplUnlUa^mp««rA^ 

AsiMiaThmrtrpmiolurrpMpJUgOluXlftMftfun^ 

Glu01u3«rOlnAanOln01nOluLysA*ii01uO^ 

TrpA*n?rpPhaAsnIlaThrA*ivrrpUuTrpTyrIlaLy^^ 

v«loiyUute9XUV«lFht*UValUuS«rValV«lA*n^ 

SarPhaOlnThrHi*UuProXlt*roArg01yfrc^ 

oiutesJUpteflJUptesStrXlafefUUVaUs^ 

Sart^uCyilAUFtwSarTyrHUA^gt^uArgAapL^^ 

UunyAr9tt90ly?rpOluAl*L#uLysTyrtrpT^ 

LytJUnS«rJU*YftlS«rUuL«uMf*^^ 

Oluv*lVtloiitflulUaTyrl^fAUXla*rj^^ 

XULauUtl 

3. An a ro iatopa prolan of an AJ09 virus accordtofl 
to cwm i mm to ammo add aoquonc* 
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V«lTrpLysGluAU 

ThrThrThrL«uPh#CYsAUS«fAapAULysAl*TyrXspThrCiuV«iHtsAsnv«lTrpAUThr 

HisAUCytv«lProTnrAspProAsnProGlnCluvalV4lL«uV«lAjnV«lThrGluAsnPh«Asn 

KCTrrpLysAsnAJpHeTV4lGluGlnHrrHls01uAspIUIUS«rL«uTrpAspCLnS«rL«uLys 

ProCytV«LLysL«umrProC«uCysV4lS«rL«uLyscysThrAspL«uLysAsnAspTnrAsnThr 

A4nS«rS«rS«rClyAr9KBTIl«HBTGluLysClyClulULysA«nCysS«rPh«AsnIUs«rThr 

s«rIUAr90lyLysV«lGlnLysCluTyrAl«PhtPh«TyrLy»C«uAjpIUIUProIUAspAsn 

MpThrThrS#rTyrThrL#uThrS#rCysA«nThfS«rV4liitThrOlnAl*Cy»ProUysv«is«r 

Ph«oiuProll«ProlltHlsTyrCytAlAProAl«01yPh«Al«lltL«uLysCyiAsnAsntysTnr 

phoAwi3iyThroiyProCyiThrAjnv«ls«rThrv^^ 

s«rThr01nUuUuUuAir^iy*orUuAl«Oi^ 

AjpA*ftAlALy»miUU#v«lQlru^uAsnTto 

JUnThrJ^9Ly«LyixioAr9Xl90lnAr90lYProOlylU^^ 

Asni«Ar90lnAl«MljCystonxlos«rAr9Al*LympAs^ 

LytUuAr90lu9lnPti«01ylunAsnLytTluXUXltPh«Uy«0lAS«rS«r0lyQlyAspFro01u 

Xl«v«lThrHl«S«rFh«Asncy«01yolyQluPh9fh«TyrCysAsiiMrthr01^ 

ThmpPhoA*nS«rThrTrpS«rThrClu01y3«rAsftA*nT^^ 

ProcysAr9Xltuy«oif^twxltMnl«mrpolnOluv«101yLyMl«imiyrAltfroProXl« 
S«rGlyGinIl«Ar9CY»Sor3#rA*nIloThrOlyl^ul^i^ 

Asn01yS«rOluXl«Ptt«Ar9ProOlyClyOlyMpMRAr9MpAsnTr^r9S«raiuUutyrLy9 
Ty rLysv«lv« Uy«x l«GluProUuOlyv«uiAFrothrLyMl«LysXr 9lU9V«lv*loinAr 9 
GiuLytAr9AUV«lGlyXl«QlyAUL«uPh«^ 
AiAAl4S«rWTT?tfUuThrv*iainAlAArgGlrU^^ 
UuUuAr9AUXl«GluAl«GlnGlnMUl^uUuGlru^uthrV«lTrpQly 
Al*ArgIUl*uAUV«101uArfryrL*uLy*AspOlrtttn^ 
Ly*UuXl«Cy«ThrThrAUV«maTrpA9nAl*S«mp^ 
JUnHUThrThrtrpWTOluTrpMpAr 9OU1II oAsnAsnty rthrs«r 

4. An wiopi proton of in AJ03 virus o cco njto Q m 
to cWm 1 wHh 9w Amino ocid MQuonoo* 

cy*Proty«v«is#r 

PtioGlufroI UProI LoHUTyrCytAl*ProAl«GlyPh«AUX I #UuLy»CyiA«nA*fityifhr 

PhtAsnOlythrOlyProCysfhrAsnvtls^ 

S«rfhrClfU*uUuUuA*aUyS«rUuAM^ 

A*pA«nAl4tyrthrIUIlov«lGinl^iiA^ 

JUnThrAr^y»Ly*IWAr9lUOlnAr90iy^^ 

Asitf«tAr901n*lftHl*cytAsnXlttarAr9Al*L^ 

LysUuArjQlttflnPhrtlyAsnAsnLysttuX^ 

XlWftilhrHUterPhftAsnCyittlyOl^ 

thrtrpftttftsnterihrTrpterthrOluOly^ 

PcoCyiAr$XWty»OlnPt»IUAsnKrrrr^ 

MrOlyOUXl*Ar9C]r*S«r3«rAsnXl«T!ir01yL^ 

A*nOly^rtluXUFfc«ArgProOlyGlyOlyAjp«^ 

TyrLygvaivtUyiXloOluProUimyvtttUProT^ 

GluLysAr9AUV«lGLyXl«01yAl*UuP!tt^ 

AlAAl4S«rnTTtuUuThrV«lGlnAlAAr9GlAUuUuS«rGlyX 

UuUuAr9AUXloOluAlJ0lnOliWUUul^ 

AUArgXlol^uAiAVtloiuArgTyrt^uLytAipOln^^ 

Ly*L#uIloCy«ThrT*rAUV«moTrpAsnAlAS«m 

A»nHl«Thrthrtrp«rroiuTrpA*pAr901uIloAanAMTyrThrt«r 
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5. An tnvstops protein of an AlOS vtrus according 
to claim i with tn# amtno sod secusncs: 



KrrXrgGlnAl4HisCysA3nll«StrXrgAULy»TrpAjnAUThfU«uLy5CinlltAUStr 
LysUuAr9GluGlrtfh«ClyAsruunUystnrIUll«PhtLytGlr^«rS«r01yClyAspPrc<l^ 
IUV*iThrHtsS«rPhsA*nCysClyClyCXuPhoP^ 

ThmpPhtA«nS#rThmpS«rThfOiu01ys«rA«nAamThr<llu0lys«rJUpThf I UTheL«u 

ProCysAr gl ULysOinPh«X UMn«mrpOlnolUV*10lyUy»Jll«mTTyrAl*ProProIU 

S«rGlyClnXl«Ar9CysS«rS«rlUnXl«ThcOlyUuL*uUuThrV9Mp01yOly 

tartf iy^«rCluUtPhsArgProClyOiymyMp*xrAr9A*pAt^ 

TyrLysv«lv«lLysilsCiuProL«uOlyv*Ul*Prcmtf^ 

0luLysAr9Al«v«10lyXl«eiyAl«Uum«Uu9lyT^^ 

Al#JU«^rHKTtuuuThrv*ioinAlaAro£ 

UuLtuAro^uxiaOluAlamnOlnHtsu^^ 

Al4J^9Xi«t^Uv«ioiuAr9TyrLMLysJUp01n01nuuUu9lyx^ 

Uy§l^Xls<ysThmrAlav«lPraTrpA*nAl*s«mp^ 

AsrutUThrThrTrpnT01uTrpAipAr9QluXl«A«nlUnTyrtnrS«r 



6. An a n viopo protsm of an AlOS virus a ccoroInQ 
to claim t witft tho amino acid ssQuoncs)! 



WTTyrAlAProProIlt 

s*rolyoinlltAro^«S«r3«rA*nIUThrOlyUu^^ 

Asn0lySsrCluIltPhsArc*roOlyOlymyA*p^ 

TyrLy*V4iV4iLy»IloOluPrc4^ij0l^ 

CluLys*r9AUV«l01yIlsOlyAl4i^uPh«Uu^^ 

Al«AlaS«rlSTThrU«niTluv«101nAl«JU98lnUuUuS«^ 

UuUuArsAlaXltfUuAlaaiMlnHUUuUtf^ 

Al*ArglltUuAUV*loiuAro^rUuLy*^pol^^ 

Ly*l^IlaCy*ThmrAl«v*lPro*rpA*n*i*^ 

AsnKlsThrThmpliROluTrpAspArop^ 



7. An anviopo pro** of an AlOS virus accortfng 
10 cHan 1 wNh ths amino acid aoQuoncor , 



WTAr9A«pA«nTrpAr9S«rt3luL^iTyrLyi 

TyrLyt^lVAlLyiXlomufroUuolyvmm 

qiuLy^o^UValOlyXlsOlyAlil^uPfroLo^ 

Al*Al*S«rKrrrhrUuthrV*lolnAlaAro$ln^ 

UuL*uAro^iftXXt41uAl«Olfi01nHUUul^ 

Ai4Ara^ui^uAUv«ioluArgTyrUuLy^poi^ 

LysUuXlocy*ThrTltrAX4V«mo*rpAsnAl«S«mp^ 

A*nHUThrThmp«TOiuTrpA*pArgOiuIio 



9. An t ap rwato n vodor compr isin g a pans coding 
S. An a n voiops p ro to n as daimsd in any ont of lor an anvofopt pronto of an AlOS virus down- 

claims 1 to 7 thai is a. ftomogsnsous proton trss of m smm of a premolar ssqusnc* anadirtQ iranscn> 
ottsr AlOS viraf protons. Inn twatolnn ami Tim 1 1 111 n' n t r 

votes onaaln in a host csi. 

It 
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10. An •xprmion vector according to ct*m 9 
wnaratn $*d gana coding for an anvatooa pfotam 
oi an AJOS virus is a ger* comprising tna 
nuclaooda saqutnca: 

s 

GTGTOGAAGGAAGCA 

XCaUXACTCTATTTTCTGCATCACATC^ 
CATOCCTrrCTACCCACACACXCCAAC C CA^ 
ATGIOGAAJUUttGACATOGTJ^ 
- CCATOTCTJUUUTCTAACCCCACTOT 

AATACTAOTACaX»U^TCAT^ l'l 1 1 liA ATATCAGCACA 

ACCATAAGAOCTAAOGTGCACAAACAATATOCATTTTTTTATAAJICTTM 

GATACTACC*KTATACGTT^^ 

TTTGAOCCAATTCCCATACATTATTOTQCCCOOO CT Ofl 1 I 1 m OOATTCtAAAAtOTAATAATAAQAOq 

TTCAATOaUUaaSACCATGTACAM 

TCAACTCAACTQCTCTTAAATCXXK^ 

GACrUTOCTAAAACCATAATAOTACAOCTQAACrV^ 

AATAlOAGACAAGCACATTGTAACATIAGtAOMCAAAATQC^ 
AAATTAAOfcttACMTTrtt^ 

ATTOTAA(OQCACACTTTTAATTCTQgAOC3QGAA II f t IX lA AttCAACACAACTOTTTAAtAgT 

ACTTOOTTAATJOTACTTQCMtACTC^ 

CCATQCAflAATAAAACAAmATAAACATCTO^^ 

AAtOQCTCCOJ^TCTTCACACCTOQAa 

TAtAAJKTTACTAJUUUlTTGAACCATT^^ 

aUUUUUKAGCKTrOCX^^ 

GCMCGTCMTGACKTGACCXttACAM 

TTKTOWOOCTATTCAOGCOCAACrVXA 

GCAAGAATCCTOOCTGTC^^ 

AAACTAATTTOCACCA C T OC T O T OCC TT^ ^ 

MTCACACOACGTOGATOOAOTOCX3ACAOAOA^ 

* 

or an aourvtiant maraef 



An avprMaton victor accortfng to cWm 9 
wftarain safe) gana codng lor an anvatopa protoin 
oi an AM virua it a gar* co wpr ta lnq tha 
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TCTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTA I X t< IUCHUjU, flX, I T I ft^ CATTCTAAAATCT AAT AATAAOACO 

TTCAATGGAACAGCACCATCTACAMTGTCAGCACACTACAATCTACACATCOAATTAOCCCACTAGTA 
TCAACTCAACTGCTGTTAAATCGCAGT^ 

GACAAtGCTAAAACCATAATACTACACCTGAACACATCTGTACAAATTAATTCTACAACACCCAACAAC 
AATACAACAAAAAAAATCCCTATCCAGAOX&ACC^^ 

AATATT^ACAAGCACATTCTMCACTACT^ 

AAATTAACAGAACAATTTOGAAATAATAAAACAATAATCTTTAAGCAATCC^ 
ATTCrrAAOOCACAGTTTTAATT tiWO AQQQGAA l 1 1 1 IVtA CrOTAATTCAACACAA l W t H AATACT 
ACTTGGTTTAATACTACTTGGACTACTOAAOOGTGAMtAACACTO^ 
- CCATGCACAATAAAACAATTTATAJU^TCT^^ 
AGCOCACAAATTA<»TCTTCATCAAATATT^^ 
AATtXXrrCCGACATCTTCASAC^^ 

TATAAACTAGTAAAAATTGAACCATTAOGAgTAiQCACCCaOCAAOOC^ 

GAAAAAAGAQCAGTOQGAATAQGAGC IITQt rO:nOU/rft/r£UiUA<CX^^ 

(XJUXCTCAATaACOCTGACOCT^ 

TTOCTGAOOQCTATTGAOOCGClttC^ 

GCAACAATCCTOGCTCTawUU^TACCTAAAO^ 

AAACTAATTTOCACCACTOCTGTC^^ 

MtCACAC G A Cg TOGATCttACTOra 



or an oQurvatont tfwroof 

12. An oicp n m ion vector according lo claim 9 
***** said 9m coding tor an anvotopo proiain n 
of an AOS virua it a gano co mp ria ing (ho 
nudooddo aoquanco: 

ATOACACMOCACATWTAACATTOOT^ 
AAATTAAqAOJUU^TTTOaUtt 
ATTOTMOXKMTTTtAATTOTOOMOtX^T^ 
ACTrOOTTTMTAOTACTIWCTA^ 
CCATOCAOAATIUUUU^TmTAAACAtCTXX^ 
ACOOOACAMTtAOATGTrCATCAAAtAmC^ 
AATOOTCCty^TCTTC^^ 
TATAAACTAfltAAAMTTCAACCATTXQaAflTAflC* 

CMJUUUCTOOWTOO OW TAOqa UC ft W1XCC1 PM Qt rCl NWMK HK Mm MKMmtOQOC 

(XAOCTTCAAtqACOCTQACOOTACAOO CC ACACA Aff 

TTOCTOJWWOCTATTOAOOCr^^ 

OOUroTCCTOQCIGTOCUUUtfa^^ 

JUUICtUtTTOOICCACTrXTOIOCCTTOQM 



or an aquvtfont ftaraor. 

13. An a irp raa Kun vector acco rding 10 ctaim 9 
****** said gano codtog lor an onvoiopo procoin 
of an AOS virua * 0 gant co mp ria ing tho 
nudoottdo aoquanco: 
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ATGTATCCCCCTCCCATC 

AGCOGACAAATTAGATCTTCATCAAATAmCAGGGCTCX^ 

AATGGGTCCGAGATmCAGACCTGGAGGAGGAGATATCAGGGAC^ 

TATAAACTAGTAAAAATTCAACCATTAGGAGW^ 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGA^ 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCA^ 

rrOCTGAGGGCTAmAGGCGCAACAGCATCTGTTOCM 

GCAAGAATCCTOGCTCTOGAAACATACCTA^ 

AAACTAATTTGCACCACTCCTGTOCCTTOCAATGCT 

AATCACACGACGTGGATOGAGTOGGACAGAGAAATTAACAATTACACAAGC 



Of in aojutvalant tharaof. 



u. An t ip rt w ion vector according to cWm 9 
wharam tart gana coding for an anvatopa protam 'S 
of an AJOS virus is a gana compri ain g tha 
nuciaobda saouanca: 



ATGA0GGACAATTGGACAAGT5AATTATATAAA 
TATAAACTAGTAAAAATTGAACCATTAOGAGTAGCACCCACCAAOGCAAAGA^ 
GAAAAAAGAGCACTOOCAATAOGAGCTTTCTTCCTTOCXJTrCTTOOG 
GCAGCOTCAATGACOCraACOGTACAOOCCAGACM 
TTGCTGAGOGCTATTGAGGCGCAACAGCAT^^ 

GCAAGAATCCTCX3CTCTOOAAACATACCTAAAGGATCAACAOCTCCTOOG G A 1 1 lUAA^KUC TCTOOA 

AAACTAATTTOCACCACTOCTO^^ 

AATCACAQjAOlTIOQATOOAflTOOOACAgAOJ^ 



15. An axpraaaion vactor according to any or* of 
claims 9 to 14 which m a ptaamid capabta of 
rapacaoon m yiajiHiayauva arxyor granrpovniva 
bactana. 

18. An a wp r asa ion vactor acco rding lo daim IS 
which ia capaoia of lapacatton in an C* cos* stram* 

17. Ari sa cm si OM vactor acowd tag to daim IS 
which ia capataa of rapicabon in 1 1 sudttis 
aftfn. ^ 

16. An aaprasaton vactor according to daim 19 or 
19 which ia a mambar of ma pCV/anv family. 

19. An a apr aa a ion vactor according to claim IS 
which is peV1, -2. or -3%w 44-640. 

20. An a wp ra jsa ion vactor according to daim 16 
which ia pCVI . * or 4/anv 209-640. 

21. A tranaformant carrying an axprasnon vactor as 
daimad in any ona of dawns 9 to 20. 

22. A Uanafof inant according to daim 21 which ia 
an £ cca* strain. 



j0 23> A tranaformant according to daim 22 which is 
an 6. cc* MC 106* sMn. 

24. A tranaformant ac co rd in g to daim 21 wrach rs • 
B. s uOt Hh i strain. 

29. A tranaformant according to daim 21 which is a 
aucaryoic can. 

26- A madttd of producing an anvaiopa protam of 
40 an acquirad immuna Owfldancy syndroma virus u 
daimad in any ona of claims i to 6 comprising: 

tr ana torming a hoat cai with an a a p raaaion vactor 
aa dawnad in any ona of claims 9 to 20; 

4S 

culturing said hoat caN so that said AJOS anv 
protam ia axpraaaad: and, 

attracting and isolating said AIDS anv protam. 

so ^ 

27. A mathod according to daim 26 wharam tha 
axpraaawn vactor is pCVi. -2 or -3/anv 44440. 

«*. a mavtOO acconang io ciawn £0 wnaraui ma 
m axpraaaion vactor is pCVi. -2 or -Vanv 205-640. 

26* A mathod of taatlng human blood for tha praa 



21 



41 



0 199 301 



42 



•nee of a ntibodies totm v*m etioiogic agent of 
AIDS whch compnees mixing a compo si tion con- 
taining an envelope protwn of an AiOS virus as 
claimed m any one of claims i to 8 with a sampia 
of human blood and determining whether said an* 
veiope AiOS protatn btnda to AiOS vrobodiee 
praaant in ma Wood sample. 

30. A machod according to claim 29 whictt com* 
pneee the use of the Western Slotting AneJyeie. 

31. A mamod according tod*m 29 which com- 
pnaee ma uaa of an EU S A ajcftntqua. vmerein an 
envetooe protain of an AIOS virua aa dajmed in 
any ona of dawns i to I ts coasad on a aoid phase 



contacted with an en*ymo labalsd norHMnan igQ. 

32. A mamod according to daim 29. wharain tha 

33. A memod lor ma daiarminaion of AJOS virue, 
wherein andbodiea against an envelope protain of 
an AOS virua according to any ona of dajma i to 
8 are ueed. 

34. A mamod accordtag to cttm 33* wherein Svj 
antigen in ma eampie and a protain aa claimed in 
any one of dams 1 to S in ta fislad form compote 
wwh an antibody against a protain aa dafmsd in 
any ona of daima 1 to ti. 

35. A mamod according to ciajrn 33, wherein a 
senowicn mosnoo is porvormoo ua^ rwo w 
boceee agajnat a protem aa deJmod in any ona) of 
daima 1 toS. 

36l A mamod acoorojng to daJm 3S. wherein ona 
anibody ia on a aofld i 

is l 



to daim 3S, wherein two 



38. A vacant seating immunity to AJOS compris- 
ing as an active ingredient a protatn ts claimed m 
any ona of claims t to S. 

s 39. Antibodies rased against a protein as claimed 
in any ona of claims 1 to S. 

40. Tha antibodia a of claim 39 which are mon- 
oclone! antbodiaa. 



TO 



41. The uaa of a protain as claimed in anyone of 
daima K tor the preparation of a protective im- 



rs 42. Tha uaa of a protein aa claimed in any ona of 
daima 1 to 6 tor tasting human blood for ma 
preeence of AIOS vfrus. 



1. A process tor the preparatio n of an envelops 
praam oi an auujuiou snmune ownoency syn» 
drome (AJOS) virua comp na mg: - 



ai vwtonrrreng a noei caa wnji wi < 

comprteing a gens coding tor an envelope protem 
of an AJOS virus dow nat asm of a promoter se* 
quanca snaMng > a ne u iptio n . trartaiaOon and ex- 
p rs sa lon of said a m otopo protain in said host cai; 

» 

cuSuring said host caJ ao that said anvetope prr> 
tain of an AIOS virua ia aacprsaasd: and 



extracting and teoioting said anveiopa protein of an 
aa AJOSvmja, 



2. A proosas aocorolng to dalm 1. characterized in 
fist as s gang oodmg tor an envelops protein of an 
AOS virua s gens capable of effecting 
49 of tns protein compruang ms i 

<* 
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HETArg 



v*iLy«01utysTyrCir«iJL«uTrpArgTrp0lyTrpAf9TrpGlyThr«BTL«uL«uClyMrri.«u 
HETIi«Cy»S«rAUThrOiuLysLtuTrpv«iThrvtlTyrTyrClyV4lProV4iTrpLysciuAU 
ThrThfThfLtuPhtCysAiAStrAjpAULysAlaTyrAjpThrOluVtlHisAinVAiTrpAlaThr 
HlaAl4CysV«lProThrA4pProAsnFroGlnGluV«lv«lL«uV«lAsnV«lThrCluAsnPh«Asn 
MrrTrpLysAsr^spHSTV«lGluSlnMETHlsGluA«piuiUS«rL«uTrpAspClnS«rL«uLys 
ProCy»v«UysLtuThrProt«uCy»vtlS«rL«uLysCYfThrAjpL«uLysAsnAjpThrA»nThr 
AjnS«rS«rS«rGlyAr9HSTXUHIT01uLy«GlyOluZl«LytAsnCysS«rPhtAinll«s«rThr 
S«rIl«Ar90lyLysv«10lrU.ysOlutyrAlAPntPn#tyrUytt«uAspIltll«ProlUA3pAsn 
AspThrthrS«rtyrtnrUuThrS«rCysAsnThr5«rV«llX«Thr01nAl4CysProLysv«is«r 
Ph«<3luProXU»roZltKlsTyrCyiAl«ProAl«oiypn«AUtX«LcutysCysAsnAini.ysTnr 
Ph«AsnCLyThrClyProCysthrAsnv«LS«rthrv*iOLnCysThrHlsGlyXl«ArgProv«iv«i 
S#rThrClnl*ul^uL*uAjn0ly34rUuAl40i^ 

MpAsrAlALysThrXl«Xl*v«lolrU^uAsnThrS«rV«101utl«MrCysThfAr9ProAanAsn 
A*nThrArgLyityfIl«ArgIitOinAr901yProOlyAr9Al4Pt^«iTnrXl«olyLysri«oly 
jUnMrrArgClr^l*Ht«Cy»A*nlltS«rArgAi4LyrrrpAjnAUThrL^y»01nIUAU 
LysL«uAr901u01nPh«OXyMnAsnLysthrXUXUPh«LyfOlnS«rS«rolyOlyAspProGlu 
XUV4lThrHUSarPhaAjnCyi01y0lyCXuPh«#h4Tyr^ 

mTrpPh«A*n5«rThrtrpS«rThfOlij01yS#rAsnA«nTftfOlu0ly^rAjpThfIUThrL«u 

ProCysAr9XltLy«OlnFh«Xl«AsnHmrpoln01^«lOlyLysAlAMRTyrAX«ProProxl« 

SorClyClnllaJU'gCysaorSarAanllaThrOlyLauUuU^ 

AsnOXyS«rOXuXX«Ph«JU9ProOXyOXyOXytapiaiAr9l^P^Tr9Ar9S«rOXuL«uTyrLys 

TyrLytV«XV«XLytXX«OXuProUuOXyV«UX«»roThrLysAX«LytAr9Ar4V4XV4X01nAr9 

0XuLy»Ar9AX4VaX0XyIXaOXyAX4UuPt»I^XyPh«Uu0XyA^ 

AX4AX4S4rHmhrUuThrV4XOXftfU4JUgOXiU*uUuS«rOXyX 

UuL#uJU9AX4XXoOXuAX40Xl*XnKl*UuL#uaXl^^ 

Al4ArgIl4UuAl4V4l0XuArTTyrUuLytA4p0ln0U 

Ly4UuIltCy«ThrthfAX4V4XProtrpA«nAX4S4rtrpS4rA«nLys54rUuOlvj01nXl4Trp 

Mr^UThrThrTrpWTOXuTr^ptt^OXuXXiJUnA™^ 

GXuOXuS«rClnA»n01nOlnGXuLy*A*nOXuOXnOXuL4^ 

TrpAsnTrpPft4AsnXX«mAsn7rpUuTr^rZXtl.y«L«uPh«XX«MRXX«V4X0XyOXyL4u 

V4XOXyUuAr9XX«V«XPh«AX4V4XUuS«rV4XV4XAsfUU^4XAr9OXn0XyTyrS«rProUu 

S«rFh«OXntluHUUu»roXX«»roAr9OXy9roMplU9ProOXuOlyXX«OXu0XuOXuOXyOXy 

OluArgAjpAfgAjpArgStrXltArgU^lJUnOlyStrUuAUUuIltTrpAjpAspUuArg 

3«rUuCysUuPhtS«rtyrHisAr9Uui^9MpUuUuUuXXtV4XThrArg 

UuOXyl^9JU9QXytrpOXuAX4UuLysTyrtrpTrpJUfU^uUaO^ 

LysJUnS«rM4V«XS«rUuUuJUnAX«ThrM^ 

0XuV4XV4X0ln0XuAl4TyrAT9Al4Xl#ArgMUIimoArsArgIl4Ar^lnOIyUu01uArg 
XX«L«ut«u 

is uotd. * AI08 virus 4 gor* cspatta ol tflaciing •xpr**»ort 



3. Aproc 
M444 




accordtog to daim i, cha n a m ix ati to 
i codtoQ tor an anvoiopo prow of an 



of tho protawi co m p nm g tha amino acid Mquanca 

of: 
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valTrpLysGluAla 

ThrThrThrLtu?he<^sAX4S«rAspAULysAUTyrMpThrGluv«lHlsAanv«iTrpAUTnr 
Hl5Al4Cy9V«lProThrA3pProAsnProGlnGluV4lVAlLtuV«lAsnVAiTnr<;iuAsnPheAsn 
KETTrpLysAsnAspHETVAiGluClnMCTKls<31uAspIltIUStrU«uTrpAspClnS«rl.«ul.ys 
ProCysv«lLysL4)uThfProL«uCysv*lS«rL«uLysCysThrA«pL«ut.ysAsnAspThrAsnThr 
AsnS«rS«rS«rGlyAr9Hrr:ifMETCluLysGlyGluIULysAsnCysS«rPhtAsnXltS«rthr 
s«rIUAr9ClyLysv«lClnLysCluTyrAlAPh«Ph«TyrLysUuAjplltIl«Proti«AspAsn 
AspThrThrS«rTyrThrt«uThrS«rCysAsnThrs«rv«llltThr01nAUCysProLysv«is«r 
PhtOiuProIi«ProIUHtstyrCy»Al4ProAl4ClyPh«Al*IUL«utysCy$A*nAjnUysTnr 
Ph«A4nolyThrClyProCysThrAsnv«13«rThrV« loincysThrHiJOlyi l«Ar9Prov« lva l 
s«rThrGLnL«uL«uL«uAsnClyS«rUuAl«OluOlu0^ 

AjpAinAULyiThrl laZ I#V4loinL«uAsnThrS«rV*10luH«MnCytThrArgProAjnAjn 

MnTnrAxgLyiLyiIl«ArgIltOinAf90iyProOlyAr9Ai«fto4W«lThrIl«OXyLysIltOly 

AjrtfmArg01nAl4^UCysAsnIUS«rArgAlaLyrrrpA«nAl4«irUuLy»0lnIl4)AUS«r 

LysL«uAr901uGlnPh«clyAsnAsnLysThrZl«Zl«FtMty«0liiS«rs«r01yOlyMpProClu 

Xlav*lThrHl*3arPhaA»nCyaCiyOly01uPh«Ph«TyrCy^^ 

ThrtrpPh#A\«r^rThrfrpS«fThrGluClyS«r/Un^ 

PtoCyaJUgZlalysOlnPhaZlaMrttmrpOlnOlilvaW^ 

SartUyGlnXlaArgCyaSarS«fA«nIlaThrGlyt^uLa*U^u1to 

A*n£lySarOluZlaPhaArgPro0lyOlyOlyMp«TArgAjpM^ 

TyrLy»valvtlLy«zl»QluProUuOlYVaUltfrc^LY^l*XYsAr^jV«lv*1 0lnA f9 

GluLyaAxgAUValOlyZlaOlyAUL4HiPh«UuQlyPha^ 

A iaAUStrWTThr LauThrValOlnJUaAr 9OlnLcuUu8«rOlyZUV«lOln01nOlnAsnAan 

Laui^uArgAUZlaCiuAlaClnGlnHUl^uUuoln^ 

Al*ArgZlaLa^UVaiGluArgTyrUuLy«MpOlnmnl^ 

LysUuZl«cysthrthrAi«v«lFroTrpAsnAl«8«rtrp8«rAsnLyf8«rUuOlu01nZlttrp 
MnKlsThmrTrpHCTGluTrpA«pJU9QlUZltAsiAsnTymrS«r 

•auaad. AlOS vwua a gam capatta of affacting txpration 

w of tha pronin co mpil i n g tha amino acid taquanca 
4. A procaat a cconjtog to claim 1. cnaractartaad in of: 
tnat at a gana coding fof an anvaflnpa pratait of an 

CyaProLyavaiSar 

PhaCluProllaPronaHUTyrCyaAlaProAlaOlyPhaAlaXlal^^ 
PhaJUnGlythr01yFroCy»Thr)UftVft^ 
SarThrOlnl*uUuUuA*nGlyS#rl^uAlaO^ 
MpMnAl«tysthrZUZlaV«101nUuM^ 

AanthrArgLytLyaXlaArgZlaOlnArgOlyProOlyArgAlaFhaValThrXlaOlytysZlaOly 

AsnMtJUgOlnAlaKlsCysAsntlaMrtegAlaX^^ 

LysUutegOlu0infha<Uyftsnft^ 

XlaV«iThrHiaSarPhaAanCy»GlyClyCluPh4tft^ 

ThmpPtMAmS«rthrtrp8«rthr01u01yS«rAml^ 

ProcyiArglUty«lnPh#ilaAin«mp0^ 

SarGlyOlnXlaArgCyaSarSarAsnXlaThrGlyUuUul*^ 

AinOlySarCluZlaPhaArgProOlyClyOlyJUpHrargW^ 

TyrLyaVaiVaiLyaXlaCluProi^aOlyVaUlaProthrLyaAlALyaArgArgvaXVaiOlnArg 
OluLyaArgAUValGlyllaOlyAlal^uPhaLauOlyp^^ 
• AlaAla4«rmmrUuThrv«10inAl«Ar^ 
UuUutegAUZlaOluAltOlimnHUUul^ 
Al«JUgZltUuAUV*iGluArgTyrUuLy»Mp01« 

LysUuZlaCysThrthrAUV«lFrorrpAsnAl«8«mp8«rtanLytS#rUuaiitfln 
AanHlsThrThfTrpMITOiuTrpAapArgOluXlaA»nAsnTyrThrt«r 
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iS U*d. 

5. A proems according to claim i . cna/acteniad 
mat as a gana coding for an envelope prow of an 



AIOS virus a gene caoao*# of effecting expression 
o* tne protein comprising tne ammo acid sequence 

of: 



MTTArgClnAlaHtsCysAjnlltSerArgAiaLysTrpAjnAIaThrLeuLysOLnlleAUSer 
UyslauArgGluGlrtfhetflyAartfUnUyimilelXePheLy^ 
XXtvalThrHiaSarPhaAancyiOlyOiyOluWiaPha^ 
ThrTrpPheJUnSerThrTrpSerTfcrGlutflySarMr^ 
ProCytmrgXXaLyiGlrtfhallaAsnKmrpaXnOXuV^ 
SerClyOlnlleArgCyiSarSefAsmlleThrClyLauLaul^uT^ 
i*nittyS#rOXuXXaPhaJ^gPrcCXyOlyOXyJUp«^ 
TyrLysV*XV*lLysIXaOXuProl*uOXyVattXe*ro*hrLys*^ 
GluLysJUgAXavaXOlyXXaOXyAXaLav^aLaiumyPhaU^ 
JUaAlASarWTThrt^TtuvaiOlruUeArgOlr^ 
UuLauArgMaXXaOXuAXatflnOXnHUUuLa^ 
AXa^gXX«l*uAXaValOXuArgTyrUuLy«A«paXnOX 

UytUuXla<ytThrtnrAlAV«lProtrpA<nAlAS«rTrpS«rAsfU.y9S«rt^uoiu01nXX«Trp 
A«rUflsTrUthrtrpHariCluTrpJUpAr901uXltMnAsnTyrthrS«r 



is usad. 

6. A process acco rdin g to claim i, cnaractarizad in 
that as a gene coding for an envelope protean ol an 



AIOS vims ■ gana capable of effacting expression 
of tha protein cornpnswQ the amino acid leouonce 

or: 



HTTTyrAiaProProllt 

SarCXyOlnXXaJU-gCysSarSarAjnllaThrGlyt^uUu^ 

Ai^XySarOXuIlaPhaArgPrctfiyOiyOXyMprilTArgto 

TyrUyt*4iValLytIi€CiuProUu01^ 

oXuLya^9AX4VaX0XyIlstflyAleXaue^l^XyPto^ 

Ala^laSar^RTnrUuThrValOlnAlaArgQlrU^uLaniSa 

L^uLaiJ^sAlallfOluAlaOlnOlfWlaUuUu^ 

MatftfgIXal^uAXaVaXOluA*gTyri*uLyaAspoXri0^ 

UysUuXXtCysrttuThrAXAVaXProTrpAa^X*^ 

AawHiarthrthmp«10XuTrpA*pJ^ 



ia uaad. ^ AJ08 virus a gana capable ol ertacSng axprassion 

^ of tha proisin co mp ris ing tha amino acid saquanca 

7. A proem aocorang to dmm 1, clwaaarUad in of: 
that aa • gsna oodtag tor an erweJopa protein of sn 

m 

WTArgtopAanTrpArgSerCluteuTyrLys 
TyrLyWaXVaXLy»Xls#luProUuaiyv*matfr^ 
OXuLytAr©*l4V«X0XyXXaOXyAXatf*uPhaUuOXyPhaU^ 
Ale*laSarKrmrLa\iThrV«101ruUeJUgO^ 
UuUuAr*^l*XX*j01uAX«(ttnOXnKU^ 
AXa^gXXtl^uAXftVaXOXuArgTyrUuLysAspoXntt 
Lyal^IleCysmirThrAiaVeiProTrpAjrdUa^ 
JUiWlsnhrthrtrpHRQXuTrpiUpArgOXuXlsiJU^ 
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>s und. 



piasmnj is pEVl , -2. or -3/env 205-640. 



8. A process according to any one of claims t to 7 
wt>er*n the nost cefl is a bacterium. 

9. A process according to claim 8 wherein me 
bacterium it £. coti. 

10. A procaas according to claim 9 wherein th* 
expression vector is a ptasmid of the pEV/env 

family. 

it. A procoss according to claim 10 wherem the 
piatmid i* pEVl. -2, or «3*nv 44-640. 

12. A procaas a c co rding to claim 10 wherem the 



13 A process for the preparation of an expresstor 
vector comprising a gene coding for an envelope 
protein of an AIDS virus, which process comprises 
constructing an expression vector having an inser- 
tion site wherein said gana may oe inserted wrucn 
insertion site is do wn su sam of a promoter se» 
quenca enacting transcnpbon. transla&on and thus 
i of said enva*opa protatn in a host cell. 



14. A procaas according to claim 13 characterized 
in mat as a gone coding for an envaiopa protein of 
an AIDS virus a gana comprising the nocteoooe 



GTGTOGAAGGAAOCA 

«XJUXACTCTATTTTCTGCATCA« 
eATCXgTCTOTACCCACAG ^^ 
ATCTCCAAAMTCACATCXrTAGA^ 
CCATOWTAAAATTAACCCCACTCI^^ 

AATAOTJeTTAOCqgavSAAIOAT^ t HAATATCAOCACA 

A0CATAMl*3TtAAO(7rOC^^ 11111 lA TAAACTTOATAtAATACCAATAiOATAAT 

«TACTACCAOCTATACGTTCAO^ 

TTTGAOCCAATTCCCAtACATT A TT G T Q CC CCOJC 1 1 1 X OCOATTCTAAAATOTAAtAAT AAGACO 

TTCAATOGAACAOOUXATCTACAAATG^^ 

TCAA CTCAAC TOCTOTTAAATOGCAOTCTAOCAflA A 

AAtACAAQAAAAAAAATCQgtATOCAflMXX3QACQOQ^ 
IUitAW I e»CIUe3aiCATWm 

AAAtTAAOAOAACMTTTOQAAATMTAAAACAATAATCTTTAAQ 

ATTOTAA CO CACAOTTTTAAtTOrQGAOQQCAAl 111 11 1ACTOTAATTCAACACAAC H» I'll AATACT 

ACTTOOTTTAAtAOTACTTOCACTt^^ 

CCATOCAflAAtAAAACAATTTATAAACAIOTCX3Ca 

AOOOOACAMtTlvSAI U TT Ot t CA AAtATt^ 

AATOOgTOCQAOATCTTCAflACCTOO^^ 

Q*AAAAAQ*fXJCTOt»AAtAO0 ^ 
(M^OCTCAATqAOCXTOACOQT 

I tOCIUAOOOCTATTGAOOCOCAACAGCA TCTQ rT0CAACTCACX0TCtO9CX3CAT€AAQCAGCTCCAfl 

OaUMMfOCTOOCtGIOOIUUmTAOCTJUUv^ 

AAACTAATTIOaUXACTtXTQTOCCW 

AAtCACAOQACGIOOAtOGAOTOOCACAOAOAAATTAACAAtTACACAAOC 



or an equrvaftsnt tharaof is usad. 

15. A procaas according to claim 13 charactarizsd 
in that as a gone) coding for an envaiopa protein of 
an AIDS virus a gone) com p r isi ng the rtudaotida 
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TCTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCC^^ 

TTCAATCWAACJUK3ACCATOTACAAATCTCAOCACACTACAATCTACACATOCAATTAOOCCAOTAGTA 
TCAACTCAACTOCTCTTAAATCGCACTCTACCACAAGAW 

GACAATCCTAAAACCATAATACTACACCTGAACACATCTGTAGAAATTAATTCTACAACACCO 
AATACAAGAAAAAAAATCCCTATCCACAOGGGACCAGG^ 

AATAtGACACAAOCACATTCTAACATTACTAGACCAAAATCCAATCCCACTTTAAAAC^ 

AAATTAAGAGAACAATTICGAAATAATAAAAC^ 

ATTCTAACGCACACTmAATTCTaSAOGOCAATTTW 

A C rfOG rn AATACTACTTCCAGTACTCAAOgr^ 

CCATGCAGAATAAAACAATTTATAAACATGTQOCAOQAAGTACXSA^ 

AGCGGACAAATTAGATOTTGATCAMTATTACAOG^^ 

AATGOCTrCCCACATCrtCAGACCTOGAO 

TATAAAGTAGTAAAAATTGAACCATTAOOAGTAO^^ 

GAAAAAACAGCAGTQOGAATAOQAO C ' Fl ll» 1 ICC X X OQU I T l TTOOQAOCAOCAOGAAOCACTATGOGC 
ttGCTOAOOGCTATTGAOOOGCAACAOCATCTGTTOCAAC^^ 

GQUOAAT CC T OQC T OTO3 AAAOATACCTAA T I 1 t ViC TCTOGA 

AAACTMTTTWACCACTOCTOTOCCTTO^ 

AATCACAOCAOCTOCAtOQAOTOGOACAGAOAAATTAACAATtACACAA 



or an squuartot tfw«ol m ussd. 

19. A process according to cMrn 13 cftaractorizod 
in that as a gono coding for an snvtfopo prolan of 
an AlOS virus a gsno comp ris ing tns nudsodds 



ATOUSACAAOCACATTCTAACAITA^ 
AAATTAAGAflAACAATTTOGAAATAATAAAACAATAATCTT^ 
ATWTAACOaU^gTTTTMTTOTOQA^ 
ACTTOOTTTMTAOTACTTOGAOTAC^^ 
CCATOCACAAtAAAACAATmTAAACATOTO^^ 
AQO(»ACAAATTAOAt U TT CA f CA AAtATTACAOCX3CTO^ 
AAtQQGTCO0ACAtCTTCAOACCTOtMM3QA^ 
TAtAAAOTAOTAAAAATTOAACCATTAflCaflTAflCA ^^ 

QAAAAAAflAOCAOTQQQAAIAflOAiA.il 1U 11CC I IW1 1C TTOQOAOCAOCAOOAAOCACTATOOOC 

Q CAOOgt W TOAOOCWAOOOTAO 

I W C glW WQ CTA g W AOQ C OCAACAOC A l C ' W t ^ 

OfAAQAATCCWXTOTOCAAAOATACCT^ 

AAACTAATTTOCACCACDXTOT^^ 

AMCACKOOAflgWOATQOAOTOQqA 



of an sgwvslont tftsroof is ussd. 



17. A proem according to dam 13 eharacttrtad 
in ffujt as a gang codtog tor an anvoiopo pro** of 
an AlOS virus • gsno co mp ria ing tho n u c- ottds 



m 
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ATGTATGCCCCTCCCATC 

AOOOCACXAATTACATCTTCATCAAATATTACAOOCCTCCTATTAACAACACATCGTGCTAATAACAAC 
AATOGCTCCCACATCTTCACACCTCCAGCAOGAGATATCAOGCACAATTCCACAACTCAATTATATAAA 
TATAJUSCTTACTrAAAAATTC 

GAAAAAAGACCACTGGCAATAGCAGC IT fU I ICCT WOGTTCTTOGGAGCAOCACGAAGCACTATGCGC 
GCAGCCTCAATCACGCTCACOCTACAOGCCACACAATTA TO rLT W T ATACTGCAGCACCAC AACAAT 
TTCCTGACGOrrATTGAGGC^^ 
CCAACAATCCTOGCTgrGG AAACATACCTA AAOGATC^ 

AATCACACCACglCCATQCACTOGGACACAOAAATTAACAATTACACAAOC 
or an aquivaJant tharaof is ussd. 

18. A process according to claim 13 craractarixad 

in that as a gana coding for an anvaiops protain of " 

an AlOS virus a gana comprismg tha nudsobda 



ATOAOOOACAATTOGACAAGTGAATTATATAAA 

TATAAACTACTAAAAATTCAACCATTACX3AOTAO 

OUUUUUKAOCAGTOtX^^ 

(XAOCCTCAATOACOCTOAOOOTA^^ 

TTOCTOMOOCTATTG^QGCOCAACAOCATCTO^ 

GCAACAATCCTOC^TCTOGAAAfiATACCTIUUU» 

AAACTAATTTGCACCAC^^ 

AATCACACCACQTOGATCX3A<nO(X3ACACA(3AAATTAA^ 



or an aquivala nt tharaof ts uaad. . 

19. A procaaa acc ording to any ona of daims 13 to 
16 wharam tna axprasston vactor is a ptaarmd 
capabia of rapi ea bon in granvnagadvs) bacsana. 

20. A procasi aocordtog to dUm 19 wharain tna 
ptaamid is capabia of rapi ca bon in an & ooi strain. 

21. A procaaa lor 9w) praparabon of a transtomant 
lbi si aHpraaann vacsor compriawig^a gana 
cooing lor an snvatopa protom of an AIDS vino, 
which prooaas co mp ri asi tr ans forming a microor* 

mg to any ona of cWma 13 to 20 and cultivating 
tha transtormad mi cr oor ga n ia m. 

22. A procasi a ocordtog to daim 21 wharain tha 

mi cr oorgan is m ia an t coi attain. 

23. A procaaa according to daim 22 wharain tha 
m i cr oor ga n ia m is an E. coi MC 1061 stnm 

24. A procaaa of tasting human blood tor tha praa* 
anca of snttbodlaa to tha viral abologic agant of 
AlOS which procaas comprisas mixing a compost- 



so 

bon containing an e stops pi o toi n of an AlOS virus 
obubnad according to any ona of dam 1 trf 12 
wHh a sampia of human blood and datanmnmg 
whamar said snvsiopa AlOS procam binds to AJOS 
js anbbodsa praaant in tha blood sampia* 

29. A procaas aooonSng to daim 24 which com- 
phaaa ttw) uaa of 9w> Waasam Btotttng Analyse. 

4a 26. A procaas accordmg to daim 24 which com* 
prtaaa tha uaa of an Osa to chn iqua. wharain an 
snvalopa protom of an AlOS virus obtamad accord" 
ing to any ona of cWma 1 to 12 ia ooasad on a 
soso pnaaa ara oomacsN wwi ina sampw ana 

4S sftor wasting contactad with an snzyvnsMabaiad 
non*human tgQ. 

27. A procaaa a c co rdin g to daim 24. wharain tha 
Oouola Anogan Mattod ia uaad. 

so 

28. A procasi lor tha datanmnabon of AlOS virus, 
wharain andbodtoo against an anvaiops protain of 
an AlOS virua obtoinsd acc ording to any ona of 
daims t to 12 ara uaad. 

as 

29. A procaaa aocordtog to daim 28. wharain tha 
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antigs* in the samp* and * protein obtained ac- 
cording to any one of ctajms 1 to 12 m labeled 
form compete with an antibody against a protein 
obtained according to any or* of ciajms 1 to 1 2. 

30. A process according to claim 28. wherem a 
sandwicn method is performed using two ant* 
bodtea agawist a protein ootain#d according to any 
one of claims i to 12. 

3V A method according to claim 30. wtierein on* 
antibody it on a sowd phase and the other antibody 
ia labeled. 

32. A method according to claim 30. wharain two 
different monoclonal antibodies ant used. 

33. An envelope protsin of an AlOS virus wransver 
prepared by a proem aa dawned m any one of 
claims 1 to 12. 

34. An envelope protewi of an AlOS virus according 
to claim 33 tnat ia a hornoganaoua proasm free) of 



other AlOS viral proteins. 

35. An expression vector comprising a gene coding 
for an enveJooe prote*n of an AIDS virus wnenever 

s prepared by a process as claimed m any one of 
claims 13 to 20. 

36. A tranaformant carrying an expression vector 
comprising a pane coding for an envelope protein 

io of an ACS virus whanew prepared by a process 
as darned in any one of dawns 21 to 23. 

37. An asvrsaston vector comprising a gens coding 
for an em stops protawi of an AlOS virus down- 
is stream of a promotsr asojusncs enabling transcnp* 

twn, usnafrtion and thus eapresswn of said arv 
vetope proevn in s host csi. 

38. An e x pre ss ion vector according to claim 37 
20 wtwjrein said 9**** 1 coding for an envelope protawi 

of art AlOS virus is a gens compnewig the 
nuctsotids esQusncs; 



QTGlOQJu\0GAAGCA 

axxwxjurrctATTTTcrro^ 

C»TO a: T U T QIJre C*C»^ ^ 

AATJu7B*3TA0C0r^ 
a^TMOMGtJUKG^ 

omctivCcaocTATftomwc^^ 

TTTCaflCCMTTCCCfttJvCATT^ IW 1 1 1 lUCQATTCTAAAATOTAACTATAACACQ 

TTCMtO0lw\r30«C»^ 

TOUtCTCMCTOCIOnJUwm 

GIvaaTOCTAJUUUXA^ 

AATJltOIW&CJUlOCACATW 
AJU\fT3wV3*3nACXATTTqGA^ 

AnoTMoocMMrmMtm 

JUKOOrnCCOratCTIC^ 

GMUUUUMMCMTOOQM 
(XXKG KA AtakCQCTQMm 

AAACTA Af 1 tXHXHMMM rt U^^ 
aAtCACAOOACOTOCAtOQ^ 
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or an ******** tnaraot. 

39. An txprmsion vector according to claim 37 
wt*r*n s*d gana coding for an anvaiooa protam 
of an AJOS virus is a gena comprising tna s 
nuci«ot)da saouanca: 



TGTCCAAAGCTATCC 

TTTOAflCCAATTCCCATACATTATTCTOCCCOOO C T QU 1 1 1 IU C0ATTCTAAAAT0TAATAATAAOACO 
TTGAAtOGAACAGCaCGAftttACAMTG^^ 
TOUCTCAACTOCTCTTAAATOOCAGTCTAGCAflAAflAA^ 
GACAATGCTAAAACCATAATAfCTTACAGCTGAACACATCTOT 

AAtATGftOACAMOtCArrGTAACAnAOTA^ 
AAATTAAfiAfl&ACAATTTOGAAATMTAAAAC AATAATCTT TAA^^ 

ATTOTAAOQCACAGTTTT AA TTG TOGAOOQGAA I HI it. 1A CTOTAATT C AACACAA C tU 1 1 fAATAOT 

ACTTOCTTTAATAGTACTTOGAC?^^ 

CCATOCAGAATAAAACAATTTATAAACATCTOCXaOQAAOT^^ 

aqcoqacaaattacatgtrotcaaatattaca^ 
aatoootcccagatcttcac^^ 

TAtAA^iytAgrAAAAArTGAACCAnAQGA^ 

GAAAAAAOAOCACTOOGAATAOGAO C II ft3 1 ICC rTUJU'fTLTTQCX3AOCAQCAOQAAOCACTAtOQQC 

CKAOOSTCMTOACOCTGACOGTACAOGCCAa^ 

TT 0C T O *00OCTATTCAO(X^ 

/«^*«ft ™> ^ vv ^ ; T!*T A Ava **/y^ ii i n^^^i p m yrt t< x: a 

AAACTMffTOGAGGACtOCTOlOCCnO^ 

AATCACAOCAOGTCy3ATOQAOTty»ACAOAOAAATTAACAATTACACAAQC 



of an apunrsiant ttwaof 



40. An ax pra aa io n vector acco rding to cWm 37 
whara*i said gana coding tor an anvatopa proiaff 
of an ACS virus is a gana co mp ris ing tna 



ATOAg*CAAOCACATTCTAAC*TTAC^^ 
AAATTAAQAOAACAATTTOQAAATAATAAAACAATAATCTTTAA^ 
A TWIAAOrX ACAOTT TTAACT Cnt^^ 
A ll 1UU1' I U JiTNT&CTTOQNJT^^ 

AOO9QACAAATTA0ATOTTCATCAAATATTACAOCXXTOCTATtAA 

AATO ttJ t CCO AOATCTTCftOA^ 

TAtAAAOTAiQTAAAAATTOAACCATTAOOAOTAOC 

G^AAAAAOAOCAOTOOOAAIAOQAOCl I IU1 lUr TTO W TTCTTOOCfrX^ 

OayXO TCMTqAOXTQUWTACAOOC ^ 

TTOCTGAOOOCIATTOAOOCPCAACA ^ 

OCAACMTCCTOXTCnOGAAA^TACCTA^ 

AAACTAATTWCACCACTOCTOTO^^ 

AATCAOUXACGTCXATOCW^^ 
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or an equ veJert thereof 

41. An expression vector according to claim 37 
wn«rttn $4Kj gena coding for an envetooa pfotam 
of an AlOS virus s a gene composing the s 
nucleotide sequence. 



atctatccccctcccatc 

agcogacaaatt aga tcttca tcaaa t a tt acagocctgctattaacaacaga tgctogt aa t aa c aa c 

aatccxrrccgagatcttcacaccto 

tataaagtactaaaaattoaaccattaocact^ 

oaaaaaacagcagtgccaataooag c ^ 

ocao<ctcaatgacgcrcaco^ 

tttxtrgjuxxxttattgaqgcgcaaca^ 

OCAAaAATCCTOOCTCTttiAAA^ t n * UUA» TT U CTCTOQA 

AAACTAATTTCCACCACT O CTOT GC Cri OJ A^ 

AATCACACCACtHOGATtX*ACTOCXjACA<^^ 



or an aquivaiant tharaof. 



42. An axpresoon vector a cco rding to claim 37 
wherein said gane coding for an anvatopa protom 
of an AlOS virus is a gat* comprising tha n 



ATGA0OCACAATTTCAGAAC7PGAATTATATAAA 

TATAAACTAOTAAAAATTOAACCATTAOGAG^^ 

0AAAAAACA0CAGTO0GAATAOGA6CI IK3 1 lit flUAi rTCTTOOQAflCAOCAOOAACCACTATOOGC 

TTGCTOAQQGCTATTCAQGOGCAACAOCATC W TTQCAACTCAO 
GCAAOAATCCTOCCTCTOCAAJyOATACCTAAAOOATCAACA 

AAACTAATTTGCACCACT OC TO' WCC T I WA ATOCTA tf r r OG ACTAATAAATCTCTQGAACAGA 
AAtCACAOOAOETtOCATOQAGTOOOACAOACAAATTAACAATT^ 



49. A franstormant according to ciaim 48 which is 

43. An o wp rt aa i o n vacior a cc ording to any ont of an £ coi strain, 
claims 37 to 4a which is a ptaamid capaM of 

napi ca ion in gr a nvnagattva bactaria. SO. A transform** according to claim 49 whicn is 

an 6. coli MC 10ft mm. 

44. An ssp ras a ion vacior according to dsJm 43 

which ts rapabta of rapacahon in an fi. col strain* ^ SI . Anttbodias ratsad against a pro tain obtained 

accor d in g to any ona of claims i to 1 2 and 33 and 

45. An axprtmon vactor according to claim 43 or 34. 



52. The) a n H bodiai of claim 51 which ara mon- 



44 -which is a mombor of tha pCV/anv family. 

46. An s jtp ro aa ion vactor according to da*n 48 
which is p€V1. -Z or -*anv 44-840. ~ 

S3. A vaccina averting immunity to AlOS compris- 

47. An a Kp ma ai on vactor according to dam 48 ing as an actva ingrtdiant a protain obtained ac- 
which is p£V1. -2, or «3*nv 208440. cording to any ona of claims i to f2 and 33 and 

44V A tranaJorrnant carrying an axprataion vacior at * 
dajmad in any ont of tiajma 37-47. 
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54, Th# um of a orot*n as clamed m anyone of 
claims 1-6 for me preparation of a protective im- 
munisation vaccine. 
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1 ATTCTOCAACAA l IU. 1 X I'ATCCATTTTC^GMTTOCXnOTOCACATACCACAATAGCCTyrTACTCG 6 

^70 ACACAaJ^GAQCJUU^UUVTQG 13- 
139 CTAAAACTOCTTCTACCAATTOCTATTCTAAAAAi fl tU I fUC f g LAnUCLA A OT ' l VG 1 1 I CA TAACAA 20 

206 AAOCCTTAgraTCTCCTATOGCAOGA 27t 

277 CTCATCAACTrrrCTCTATCAAAGCAOT 34! 

346 CATTACTACTAOCAATAATAATAOCAATA ti TT QTO T QU T CC At^^ 41- 

419 TAAaUJUUKAAAAATAQA CAOCTTM 48: 

464 OTOAAOGAGAAATATCAOCACTTOTOGAaATOOO^ 55; 

553 ATQATCIOTAaTOCTACAflAAAAATT^^ 62! 

622 ACCACCACTCTATTTOTOCATC^ 69< 

691 CATOCCTOTOTACCCACAOACCCaUK^^ 75« 

760 ATCTtOGAAAAATOACATOOTAflAACACATOCATO 821 

629 COkTtnOTAAAATTAACCCCACTCTOTt^^ 89' 

896 AAtAOTACTAOCQOCAGMTOAtAATOQAflAAAO OM^ 1 1 llAATATCAOCACA 961 
967 AOCATAAC3AOOT AAOC7IOCMAAAGAATATOCA 1 1 1 i 1 1 lATAAACTTOATATAATACCAATAOATAAt 103! 

1036 QAtACTACCAOCTATAeOTTqACAACT^ 1104 
U05 TTTOAOCCAATTCCCATACATTAt TO TOCCCOOO C I OUl H DUaM tfTCTAAAAtOTAATAAtAAOAOO 1173 

1174 TTOUUOGJUUttHACCAIGtACJU*^ 124; 

1243 TOUUTTCAACTOCTOTTAAATOC^^ 1311 

1312 OACAATOCTAAAACCATAATA<nACAOCTGAACACATCTOtAfiAAA 138C 

1361 AATACAASAAAAAAMTOCQTAlCCAaAOOOaAC^ 1449 

1450 MTATOAflACAAOCACATrotAACATTAOTAfiAOCAAAATOOAAtOOCA 1516 

1519 AAATTAACAOAACAATTTQOAAATAAtAAAACAAtAATCTTTAAOC^TCCTCAOO 1567 

1566 ATTgTAAOCXACAOTTTTAATTOTOQAOOOCAATff 1656 

1657 ACTTOCrrCTAATJUTTACTTOOAatACTO 1729 

1726 CCATOCAOMTAAAACAATTtAtAAACATOTOQCAflOAAgf^ 1794 

1795 AGCOOACAAATTAGAT U TT IJI I CA AATATTACAOO^ 1863 

1664 AATOOtTTCOSAflATCTTCAOA^^ 1932 

1933 TAtAAAOTACTAAAAATTQAACCATTAOOAOtAOCAC CC ^ 2001 

2002 OAAAAAAflAOCAgiqcX^tAflOA iXll 1UU 2070 

2071 OCAOCOTCMtOAOtXTOACOQTAiCAOOCCAfl^ 2139 

2140 TTOCTOWOQCTATTOAOCX^^ 2208 

2209 OOUttAATCCTOOCTOT^^ 2277 

2278 AAACTAACTtOCACCA l T OCW tOC CT T O flAAt^ 2346 

2347 AA1GACA0QAC9TOGA?(X2AGT^ 2419 

2416 (BUlflAATCOCAAAA CC AOCAAflAAAAflAATOAACAAOAATTAT^ 2464 

2469 TtXJMTTOOTTTAAOktAACAAATTOCX^OTO^ 2593 
2994 OT*80TTtAftQAAt *J UU lU:rUlA CTTTCTqTAOTQMTAOAgrTAOQCAQOQATATTCACCATtA 2622 

2623 TOCTrrTC^QACCCAarrCXCAATC^ 2691 

2692 «»Q*0ACAO*0Aa^T^ 2760 

2761 AOCCTOTOCCTCTTCAOCTACCACC^^ 2629 

2630 ClOOQAOOCAOOOOOTOOQAAOOOCKAAATATTOmOMTC^ 2896 

2699 AAOMt^cnOCTGTTAOCTrCXrrCM 2967 

2966 OAAOtKTtACAAgAAOCTTATAflAOCT^ 3036 

3037 ATTTTOCtATAACATOJOTOOCA^^ 3109 

3106 AATqAQAaabQCTOAOCCAQa^^ 3196 
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HXB-3 KRVKSK YQHLWKWGWRVWTMLLGMLMICSATEKLWVTVYYGVPVWKEATT 

BH-10 

BH-8 P 
LAV K I 
ASV-2 K --GTRRN 



51 100 

HXB-3 TLrCASDAKATOTSVHHVWATKACVro 
BH-10 



BH-I 

t*AV 
ARV-2 



101 - 150 

KXB-3 VEOMKEOI ISLWDOSLKPCVKLTPLCVSLKCTDLJCNDTNTNSS SCRMIME 

BH-10 
BH*8 

LAV OA NTNSS B N 
ABV-2 0 T N OA NWKEEI - 

151 200 

HXB-3 KGB I KNCSFN I STS I RGKVQKBYAPPYKLO 1 1 P I DND- - TTS YTLTS - - -CNT8 V 
BH-10 

BH-t K 

LAV 

ABV-2 T 01 NLBKW AST N NYBLIH R 

201 -i 250 

HXB-3 ITQACPKVSFEP IP IHYCAPAOFAILKCHHKTPIWTGPCTNVSTVQCTHO 

BH-10 

BH-t 

LAV A 
ABV-2 T K 

2S1 300 

HXB- 3 IRPWSTQLLLNGSLABEEWIR SVNPTDNAICT I IVQLMTSVB IMCTBPN 
BH-10 A Q. 

BH-t 0 
LAV AO 
ABV-2 I ON I A 
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301 350 

HJB-3 NNTRKX I H I QRGPGRAFVT I GK I GNMRQ- AHCN I S RAKWN ATLKQ IASKLR 
BH-10 S NO 

BH-8 D 
LAV S 

ABV-2 S Y -- H T R ICDtRK 0 N E VX 



3SI 400 

HXB-3 BQFGNNKT I IFKQSSGCDPB XVTHSFNCGGBFFYCWTQLFNSTVfFNSTW 

BH-10 

BH-8 

LAV 

ARV-2 V N MR T N -RLNH 



401 4S0 

HXB-3 STEGSNNTCGSDT I TLPCB 1 KQT I KMNQBVGJCAMYAPP I SGQ X RCS SM X T 

BH-10 K I 

BH-B K X 
LAV 

ARV-2 KM I X OS 



4S1 500 

HXB-3 GLLLTRDGG-NNNNOSeiFRPraDMLDinfM^ 
BH-10 -SB 
BH-9 -SB 
LAV 

ARV-2 T VTOTV XI 



501 550 

HX1-3 AKRRWQRBKRAVC X -GALFLGFLGAAG8TWAASMTLTVQARQLL SG I VQ 

BH-10 - , 

BH-I 

LAV B 
ARV-2 V If V L 

551 600 

HXB-3 QQMNLLRA X EAQQHLLQLTVtfG X KQLQAR I LAVER YLKDQQLLG I WGCSG 

BH-10 a 

BH-I 

LAV 

ARV-2 V R 
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601 6 50 

HXB- 3 KL I CTTAVPWNASWSNKSUEQ I WNHTTWMEWDRS INNYTSL I HSLI EESQ 
BH-10 NM 
BH-8 * NM 

LAV NM 

ARV-2 D DNM Q E 0 NT YT 



6S1 700 

HXB-3 NOQEKNEOELLELDKWAS LWNWFN I TMfLtfY I KLF IMIVGGLVGLR I VP A 

BH-10 

BH-8 

LAV t 
ARV-2 S I 



701 750 

HXB- 3 VLS WMRVROGYSPLSPQTHLP I PRGPDRPEG I EEEGGSRDRDRS I BLVH_ 
BH-10 

BH-8 I N 

LAV I T 

ARV-2 I R V D V 0 



751 800 

HXB- 3 CSLAHM00LBSLCLPSYHHLR0LLLIVTR1VELLGRRCWEALKYWWNLL 

BH-10 

BH-8 

LAV 

ARV-2 PS R AA T I H S 



901 850 

KX1-3 QYW9QELKN8 AVS LLNAT A I AVAEGTDRV I EWQCAYRA I RH I PRR I RQQ 

BH-10 o 

BH-f N LA 

LAV <3 C 

ARV-2 I N T A R L H 



851 854 

HXB -3 LERILL 

BH-10 

BH-8 

LAV 

ARV-2 L 

• - • d««t<jn*t#9 a dalatloa of om aslao acid. An tftpcy space 
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f I CURE 6 A 



*TAff 

VOlytGlulysTyrei m\ sUgTr^TrpCI yTrpArflTrpfit yThr«Tl«iU«TyfCIUy 

ThrThrThrUumiCyiAl *S#rAipAl *LyiAUTyrA«pT1irai WV«1N1 lAutfal Trp^thr 

Mtttl*Cysv«1ProThrAspPr*fti#ratt^ 

*TTrply»Aii*^mieiuClflmT>llf«1uW 

fr«Cy«V«1 lytUulVtroUuCyMl 5#f1^y«CyiThrAipUulyiA«iW^TV^TV 

A«ig§rS»rtif«1)*i^TX1««TQ1ulyi01^^ 

$«i»l1«Ai^1yly*niClf*y«C1uTyrAl4fh^ 

A9Tlrnr9crTyrTYMljuThr5«fCy«AMT^ 

P!^1ufr*X1^X1#«UTyrCyiAt4froAttf1yf^^ 

PN*sf«1yT!irQ1)*^ThflUJ^ 

StrTftrtlfiUiiUuUWUftfly^ 

ASAThrAf^kyslytX1tAf?X1«G1f*^1y^ 
AsjMrArgg)*M**isCyiAsM1#$**r9A1^ 

X)«tttTlirtfts$tfft«*sfCy*1y«W 

Thr Trp^tMsn$«f Hit TrpStr ThrQI gQI yStrAsrtsnnrtl utf y$«rA*nr X 1 •ThrUu 

*«Cy«Ai*Il«iy«Cli#litX)«A*»^ 

$«TQ1yainI1^CytS«ftef^XUTM1yUuUu^ 

TyrtytV*1V«1lytfM1t#roUuQ1^ 

Cltily«Ai^U1to1«1yIl««1yA1«Ui^^ 

Al4A1*Sir«TT1irtMT1irV4lG1f*l«*^ 

AlMrfXl«Ui*1Miai^TyrUitf^ 

ly»UMl1«Cy*TlrTVAl4lfclProTrpA^ 

As*UT*T1vTrpJCT11«Tr?A^^lMl1tAi^ 

«1«1*tr«1*M1f«1f«1ulyiAsf«1u81ftt 

Tr^TffMMUtHrAMTrpUuTfvTrn^ 

Q1iiAr|A^|fr ^g SirX1«Ar9Urt4lA^ 

S«niiieyM*#to$trTyrtt1sAr^ 

UuQ1yArfAf^1yTrpaii*1*UulytTyrW 

Ly«AsilScrAUV«1S«rUilUl4^^ 

C1u¥«lV4Wn61v*UTyrAr*1*X1*Al^UX1«^^ 
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5 AMINO ACID DISTRIBUTION 

Qf MM SKY P89TBIH 

Nana Mnabar of Rttiduta 

10 A Alanine * 7 

B Aspactic Acid-Aipacagiaa 0 

C Cyataina 21 

D Aapartic Acid 27 

B Glutamic Aeid 49 

15 F Phanylalanina 24 

G Glyciat SB 

H Hiatidiaa 14 

I Isoltueiat 63 

K Lyaint 44 

20 L Laucina 83 

M Mathioaina 17 

N Aaparagina 60 

P Peoiina 2* 

Q Olutaaiaa 42 

2S 1 Arginina 52 

8 Sarina - * 7 

T Thraonina 60 

V ValUa 54 

W Tryptophan 31 

30 y Tycotittt 20 

1 Giuta«ia#-01uta«ic Aeid 0 
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